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BA1780OOseries 
BA222 
BA223 
BA225/F 
BA226/F 
BA235 
BA236 
BA301 
BA311 
BA313 
BA328/F 
BA333 
BA335 
BA336 
BA337 

| BA338/L 
BA343 
BA401/F 
BA402 


BA612 
BA614 
BA618 
BA634/F 
BA664 
BA668A 
BAG81A 
BA682A/AF 
BA683A 
BA684A 
BA685 
BA689 
BA695 
BA704 
BA707 | 
BA714 
BA728/F/N 
| BA823/F 
BA829 
BA843 
BA857 
BA860 
BA867 
BA873 
BA1320 
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BA1405F 
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BA1440 
BA1441 
BA1442 
BA1443 
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BA1604/F 
BA1701 
BA3112 
BA3113 
BA3114 
BA3118L 
BA3121/F/N 
BA3124F 
BA3126F/N 
BA3128F/N 
BA3129/F 
BA3131FS 
BA3304/F 
BA3306 
BA3308/F 
BA3310N 
BA3312N 
BA3402 
BA3404F/FS/L 
BA3406AL/AF 
BA3408/F 
BA3410AF 
BA3412K 
BA3413F/FS 
BA3414L 
BA3416BL 
BA3420AL 
BA3423S 
BA3424F/FS/S 
BA3430F/FS/S 
BA3506A/AF 
BA3513AF/AFS 
BA35 14AF 
BA35 16/F 
BA35 18/F 
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BA3520/F 
BA3521 
BA3528FP 
BA3529FP 
BA3558K 
BA3570F/FS 
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BA3702 


BA3708F 
BA37 12 
BA37 14F 
BA3812L/F 
BA38 18F 
BA38 19F 
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BA3823LS 
BA3824LS 
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BA3870 
BA3890F 
BA3900 
BA3902 
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BA3906 
BA3908B 
BA3910A 
BA3912 
BA3913 
BA3914A 
BA3916 
BA3920 
BA3922 
BA3924 
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BA3928 
BA3930 
BA3932 
BA3933 
BA3935 
BA3936 
BA3938 
BA3960 
BA3962 
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BA4110 
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BA4113 
BA4114 
BA4230AF/AFS 
BA4236L 
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BA4240L/F 
BA4402 
BA4403 
BA4404 
BA4405 
BA4408F 
BA4412 
BA4413 
BA4424N 
BA4425F 


BA6138/F 
BA6139L 
BA6144 
BA6146 
BA6148 
BA6149LS 
BA6154 
BA6161N/F 
BA6162/F 
BA6191 
BA6192 
BA6208/F 
BA6209/N 
BA6212 
BA6218 
BA6219B/BFP-Y 
BA6220 
BA6222 
BA6227/F 
BA6229 
BA6235/F 
BA6238A/AN 
BA6239A/AN 
BA6240 
BA6246/N 
BA6247/N/FP-Y 
BA6249/N 
BA6250/F 
BA6251/F 
BA6256 
BA6257 
BA6259N 
BA6266/F 
BA6267/F 
BA6268 
BA6280AF 
BA6285FS/FP 
BA6286/N 
BA6287F 
BA6288FS 
BA6289F 
BA6290A 
BA6292 
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BA4510F 
BA4558/F/N 
BA4560/F/N 
BA5152F 
BA5204/F 
BAS206BF 
BAS5S214 
BA5404 
BA5406 
BA5410 
BA5412 
BA5413 
BA6 104 
BA6109 
BA6110/FS 
BA6122A/AF 
BA6124/F 

BA6125 
BA6129F 
BA6137 
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BA6299FP 
BA6301/F 
BA6302A/AF 
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BA6305/F 

BA6309F 
BA6321 
BA6353S 
BA6392FP 
BAG394FP 
BAG395FP 
BA6396FP 
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BAG398FP 
BAG399FP 
BAG402F 
BA6404/F 


BAG6405F 
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BA6407/F 
BA6408FS 
BA6411FP 
BA6412 
BA6414FS/FP-Y 
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BA6424FS 

BA6432S 
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BA7007/F 
BA7021 
BA7022A 
BA7024 
BA7025L 
BA7026L 
BA7028A 
BA7039 
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BA7043FS 
BA7045/FS 
BA7046/F 
BA7047S 
BA7048N 
BA7049/FS 
BA7O056LS 
BA7057S 
BA7058LS 
BA7062F 
BA7106LS 
BA7107/F/S 
BA7131F 
BA7148F 
BA7149F 
BA7172S/FS 
BA7180FS 
BA7182AS 
BA7185S 
BA7230LS 
BA7258AS/AK 
BA7267S/F 
BA7274S 
BA7279S 
BA7280AS 
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BA7644AN 
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BR28C64-150 
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BR93LC56A/AF 
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BU8242F 
BU8244F 
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BU8710KS 
BU887 1/F 
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2SA790 
2SA790M 
2SA806 
2SA821 
2SA825 
2SA825S 
2SA830 
2SA830S 
2SA854 
2SA854S 
2SA874 
2SA874M 
2SA881 
2SA933A 
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2SA933AS 
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2SA934 
2SA935 


BA7780KV BU4S01 BU2780series 
BA7781K BU4S11 BU2790series 
BA7790LS BU4S584 BU2801S BU9250S/G BP3303 2SA937ALN 
BA7792LS BU4S66 BU2841AFS BU9251S/G BP3304 2SA937AM 
BA7795LS BU4S71 BU2846AKV BU9500K BP3323 2SA937AMLN 


BU8872/FS BP3008 2SA936 
BU8874/F BP3009 2SA937A 


BA8201/F 
BA8204/F 
BA8205/F 
BA8206/F 
BA8215/L 
BA8216 
BA8221AN 
BA8240F/FS 
BA8420 
BA9201 
BA9211/F 
BA9221/F 
BA9700A/AF 
BA9701/F 
BA9702FS 
BA9703K 
BA9705AK 
BA9706K 


BU4S81 
BU4SU69 
BU1201 
BU1202 
BU1203 
BU1204 
BU1205 
BU1206 
BU1211 
BU1212 
BU1213 
BU1214 
BU1215 
BU1216 
BU2007F 
BU2040/F 
BU2042/F 
BU2090/F 


BU2848FS 
BU2870FS 
BU2871FS 
BU2873FS 


BU2890series 


BU2906F 
BU2907F 
BU2908/F 
BU2911 
BU2913F 
BU3405 
BU3406 
BU3407 
BU3408 
BU3409 
BU3411 
BU3417 
BU3434 


BU9706KS 


BU9732KS' 


BU9742KS 
BU9745ST 
BU12001 
BU12002 
BU12003 
BU12004 
BU12005 
BU12006 
BU12007 
BU12011 
BU12012 
BU12013 
BU12014 
BU12015 
BU12016 
BU12017 
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BP3501 
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BX8059W 
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BA10339/F/FV BU2133KS BU3458 BU12104 2N3703 2SA1559 
BA10358/F/N BU2134K BU3459 BU12105 2N3704 2SA1560 
BA10393/F/N BU2136KS BU3460 BU12106 2N3706 2SA1561A 
BA12001 BU2140KS BU3461 BU12107 2N3711 2SA1576A 
BA12002 BU2141BKS BU3462 BU12108 2N3860 2SA1577 
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BA12004 BU2305/F BU3464 BU12110 2N3904 2SA1584 
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BA13002F BU2403 BU3466 BU24407 2N4124 2SA1633 
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BA15218/F/N BU2405 BU4011B/F/L BU24421 2N4126 2SA1635 
BA15532/F/N BU2406 BU4013B/F BU24422 2N4400 2SA1727 
BAL872 BU2407 BU4015B/F BU24805 2N4401 2SA1727 
BAL6309 BU2408 BU4016B BU24807 2N4403 2SA1733K 
BG2011SM-B BU2409 BU4021B/F BU24810 2N5086 2SA1757 
BH7502K1 BU2418 BU4028B BU24821 2N5087 2SA1758 
BH7507AK1 BU2419 BU4030B/F BU24822 2N5088 2SA1759 
BH7513AKV BU2421 BU4042B BU24823 2N5172 2SA1760 
BH7518AKV BU2422 BU4051BC/BCF/BFV BU34204 2N5210 2SA1774 
BH7733S BU2425 BU4052BC/BCF/BFV BU34224 2N5232A 2SA1775 
BH7773KS BU2428 BU4053BC/BCF/BFV BU34404 2N5819 2SA1776 
BH7776K BU2430 BU4066BC/BCF/BL/BFV BU34424 2N6076 2SA1780 
BH7777K 37 | BU2431 BU4069UB/F BU34424 2N6426 2SA1788 
BH9O590FP-Y BU2456 BU4070B/F BU34671 2N6427 2SA1789 
BH9610K BU2458 BU4081B/F BU38101 2SA785 2SA1797 
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2SA1809 
2SA1812 


2SA1834 
2SA1835S 
2SA1861 
2SA1862 
2SA1862 
2SA1870 
2SA1884 
2SA1885 
2SA1886 
2SA1900 


2SB822 
2SB851 
2SB852K 
2SB889F 
2SB89 1F 
2SB909M 
2SB910M 
2SB911M 
2SB1007 
2SB1008 
2SB1009 
2SB1010 
2SB1041 
2SB1042M 
2SB1043 
2SB1044M 
2SB1051K 
2SB1064 
2SB1065 
2SB1066M 
2SB1076M 
2SB1085 
2SB1085A 
2SB1086 
2SB1086A 


2SB1130AM 


2SB1130M 
2SB1132 
2SB1181 
2SB1181 
2SB1182 
2SB1182 
2SB1183 
2SB1183 
| 25B1184 
2SB1184 
2SB1185 
2SB1186 
2SB1186A 
2SB1188 
2SB1189 
2SB1197K 
2SB1198K 
2SB1199 


2$B1236 
2SB1236A 
2$B1237 
2SB1238 
2SB1239 
2SB1240 
2SB1241 
2$B1242 
2SB1243 
2SB1256 
2SB1260_ 
2SB1272 
2$B1275 
2SB1275 
2SB1276 
2SB1277 
2SB1278 
2$B1279 
2SB1286 
2SB1287 
2SB1289 
2SB1290 
2$B1291 
2$B1292 
2SB1293 
2$B1294 
2SB1306 
2SB1307M 
2SB1308 
2SB1316 
2$B1316 
2$B1326 
2$B1328 
2SB1329 
2SB1330 
2$B1331 
2SB1332 
2SB1333 
2SB1334 
2SB1334A 
2$B1335 
2SB1335A 
2$B1339 
2SB1340 
2SB1341 
2SB1342 
2SB1343 
2$B1344 
2SB1345 
2SB1353 
2SB1353A 
2SB1355 
2SB1356 
2SB1357 
2$B1358 
2SB1359 
2SB1360 
2SB1369 
2SB1370 
2$B1374 
2SB1386 
2$B1412 
2$B1412 
2$B1423 
2$B1424 
2$B1425 
2$B1425 


2SB1426 


2SB1427 
2SB1428 


2SB1436 
2SB1443 
2SB1460 
2SB1461 
2SB1474 
2SB1474 
2SB1477 
2SB1478 
2SB1482 
2SB1485M 
2SB1496 
2SB1512 
2SB1513 
2SB1514 
2SB1515 
2SB1516 
2SB1516 
2SB1517 
2SB1535 
2SB1535 
2SB1549 
2SB1550. 
2SB1551 
2SB1561 
2SB1565 
2SB1566 
2SB1567 
2SB1568 
2SB1569 
2SB1569A 
2SB1595 
2SB1596 
2SC1545 
2SC1545M 
2SC1613A 
2SC1615 


| 2801645 


2SC 1645S 
2SC 1651 
2801652 
28C1652M 
2801740 


2SC1740LN 


2SC 1740S 


2SC1740SLN 


2SC1741 
28C1741A 


28C1741AS 


28C1741S 
2SC 1809 
2SC 1809S 
2SC2021 


2$C2021LN 
| 2SC2021M 
2SC2021MLN 


2SC2058 
2SC2058S 
2SC2059K 


2802060 


2SC2061 
2SC2062 
2SC2063 
2SC2063M 
2SC2389 
2SC2389S 
2SC2390 
2SC2410 
2SC2410S 
2SC2411K 
2SC2412K 


2SC2412KLN 


2SC2413K 
2SC2673 
2$C2808 
2SC2808S 
2SC2872 
2SC2872S 
2SC2926 © 


2$C2926S 


2SC3078M 
2SC3079M 
25C3080 
2SC3080M 
2SC3082K 
25C3269 
2SC3270M 
2SC3271F 
28C3272 
2SC3359 
2SC3359S 
2$C3377 
28C3415 
2SC3722K 
2SC3800 
2$C3801 
2SC3802K 
28C3837K 
2SC3838K 
2SC3839K 
2SC3906K 
2SC3968 
2SC3969 
2SC4007 
25C4008 
2$C4010 
28C4011 
28C4012 
2$C4013 
2804014 
2SC4015 
2SC4016 
2$C4017 
25C4018K 
28C4032 
2804034 
25C4036 
2SC4037 
2504038 
2SC4039 
2504040 
2SC4041 
28C4042S 
2SC4043S 
28C4044S 
2$C4045 
2SC4061K 
2SC4081 
2SC4082 
2$C4083 
25C4084 
2SC4097 
2SC4098 
2SC4099 
2SC4100 
25C4102 
2SC4103 
28C4115S 
2SC4128 
2$C4129 
2504132 


2$C4137 


-25C4166 
28C4205 


28C4243 
2SC4277 
2SC4278 
2SC4295M 


2SC4326LK 


2SC4354 
2SC4355 
28C4505 
2SC4506 
2SC4573 
2SC4574 
2$C4575 
2SC4595 
2SC4596 
2SC4617 
2SC4618 
2SC4619 
2SC4620 
2SC4642K 
2SC4649 
2SC4652 
2SC4653 
28C4672 
2SC4699K 
2SC4700 
28047 13K 
2SC4718 
2804719 
28C4720 
2804721 


| 28C4722 


2SC4723 
2804724 
2S$C4725 
2SC4726 
2SC4771K 
2SC4772 
2SC4773 
2SC4774 
2SC4775 
2SC4776M 
2SC4777 
2SC4778 
2S8C4779S 
2SC4845 
2SC4846 
2SC4847 
25C4848 
2SC4849 
2$C4850 
2SC4895 
2SC4937 
2SC4938 
2SC4939 
2SC4997 
2SC4998 
2$C5001 
2SC5001 
2SC5053 
2SC5061 
25C5062 
2$C5103 
2SC5103 
2SD786 
2SD786S 
2SD947F 
2SD1055 


2SD1189F 
2SD1200F 
2SD1225M 
28D1226M 
2SD1227M 
2SD1228M 
28D1292 
2SD1293M 
28D1378 
2S8D1379 
2SD1380 
2S8D1381F 
2S8D1382 
2SD1383K 
28D1384 
2SD1468 
2SD1468S 
2SD1469 
2SD1469M 
2SD1484K 
2S8D1505 
2SD1506 
2SD1507M 
2SD1536M 
2S8D1562 
2SD1562A 
2SD1563 
2SD1563A 
2SD1580 
2SD1637 
2S8D1638 
2S8D1646 
2SD1647 
2SD1660M 
2SD1661M 
2$8D1664 
2SD1665AM 
2SD1665M 
2$D1720 
28D1733 
2$D1733 
2S8D1757K 
2SD1758 
28D1758 
28D1759 
2$D1759 
2$D1760 
2SD1760 
28D1762 
28D1763 
2SD1763A 
28D1764 
2$D1765 
2SD1766 
2SD1767 
2SD1768S 
2SD1778 


2SD1778A 
2SD1781K 
2SD1782K 


2$D1783 
2SD1787 
2SD1809 


-2SD1812 
-2SD1832 


28D1833 
2$D1834 
2S8D1855 
2SD1855A 
2$8D1856 
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2SD 1857 
2SD1857A 
2SD1858 
2SD1859 
2SD1860 
2SD1861 
2SD1862 
2SD1863 
2SD 1864 
2SD1865 
2SD 1866 
2SD1867 
2SD1888 
2$D1889 
2SD 1896 
2SD1897 
2$D1898 
2$D1918 
2$D1918 
2$D1919 
2$D1920 
2$D1921 
2$D1929 
2$D1930 
2$D1931 
2SD1932 
2SD1933 
2$D1943 
2$D1944 
2$D1949 
2SD1956 
2SD1957 
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PTZ2.0 
PTZ2.2 


PTZ43 
RO503C-02 
RO503D-02 
RBO15T-40 
RBO25T-40 
RBO31B-40 
RBO35B-20 
RB100A 
RB110C 
RB111C 
RB160L-40 
RB400D 
RB401D 
RB411D 
RB420D © 
RB421D 
RB425D 
RB435C 
RB441Q 
RB450F 
RB451F 
RB471E 
RB500H 
RB501H 
RB705D 
RB715F 
RB717F 
RB721Q 
RB731U 
RB751H 


RB751H-40 
RLR4001 
RLR4002 
RLR4003 
RLR4004 
RLS135 
RLS139 
RLS140 
RLS141 
RLS245 
RLS4148 
RLS4149 
RLS4150 
RLS4151 
RLS4152 
RLS4153 
RLS4154 
RLS4446 
RLS4447 
RLS4448 
RLS4449 
RLS4450 
RLS4454 
RLS4606 
RLS-71 


RLZ36 
RLZ39 
RLZ39E 
RLZ39F 
RLZ39G 
RLZ43 
RLZ47 — 
RLZ51 
RLZ56 
RLZ5221B 


RLZ5222B 
RLZ5223B 
RLZ5224B 
RLZ5225B 
RLZ5226B 
RLZ5227B 
RLZ5228B 
RLZ5229B 
RLZ5230B 
RLZ5231B 
RLZ5232B 
RLZ5233B 
RLZ5234B 
RLZ5235B 
RLZ5236B 
RLZ5237B 
RLZ5238B 
RLZ5239B 
RLZ5240B 
RLZ5241B 
RLZ5242B 
RLZ5243B 
RLZ5244B 
RLZ5245B 
RLZ5246B 
RLZ5247B 
RLZ5248B 
RLZ5249B 
RLZ5250B 
RLZ5251B 
RLZ5252B 
RLZJ3.6 
RLZJ3.9 
RLZJ4.3 
RLZJ4.7 
RLZJ5.1 
RLZJ5.6 
RLZJ6.2 
RLZJ6.8 
RLZJ7.5 
RLZJ8.2 
RLZJ9.1 
RLZJ10 
RLZJ11 
RLZJ12 
RLZJ13 
RLZJ15 
RLZJ16 
RLZJ18 
RLZJ20 
RLZJ22 
RLZJ24 
RN711H 
RN719D 
RN719F 


LA-101DF 
LA-101DP 
LA-101LD 
LA-101LN 
LA-101MF 


LA-101MP 
LA-101VF 
LA-101VP 
LA-101YF 
LA-101YP 
LA-131LA 
LA-131LK 
LA-221LR 
LA-301DB 
LA-301DL 
LA-301MB 
LA-301ML 
LA-301VB 
LA-301VL 
LA-301YB 
LA-301YL 
LA-401DD 
LA-401DF 
LA-401DN 
LA-401DP 
LA-401MD 
LA-401MF 
LA-401MN 
LA-401MP 
LA-401VD 
LA-401VF 
LA-401VN 
LA-401VP 
LA-401YD 
LA-401 YF 
LA-401YN 
LA-401YP 
LA-421MLA 
LA-421MLK 
LA-501DD 
LA-501DF 
LA-501DN 
LA-501DP 
LA-501MD 
LA-501MF 
LA-501MN 
LA-501MP 
LA-501VD 
LA-501VF 
LA-501VN 
LA-501VP 
LA-501 YF 
LA-501YP 
LA-601DB 
LA-601DF 
LA-601DL 
LA-601DP 
LA-601LB 
LA-601LL 
LA-601MB 
LA-601MF 
LA-601ML 
LA-601MP 
LA-601VB 
LA-601VF 
LA-601VL 
LA-601VP 
LA-601YB 
LA-601YF 
LA-601YL 
LA-601YP 
LA-621LMA 
LA-621LMK 
LA-801DF 
LA-801DP 


LA-801MF 
LA-801MP 
LA-801VF 
LA-801VP 
LA-801YF 
LA-801YP 
LA-2212DU 
LA-6460 
LA-6480 
LA-6660 
LA-6680 
LA-6760 
LA-6780 
LA-6860 
LA-6880 
LA-6960 
LA-6980 
LB-202DB 
LB-202DL 
LB-202MB 
LB-202ML 
LB-202VB 
LB-202VL 
LB-202YB 
LB-202YL 
LB-203DB 
LB-203DL 
LB-203MB 
LB-203ML 
LB-203VB 
LB-203VL 
LB-203YB 
LB-203YL 
LB-302DF 
LB-302DF1 
LB-302DP 
LB-302DP1 
LB-302MF 
LB-302MF1 
LB-302MP 
LB-302MP 1 
LB-302VF 
LB-302VF1 
LB-302VP 
LB-302VP1 
LB-302YF 
LB-302YF1 
LB-302YP 
LB-302YP1 
LB-303DA 
LB-303DK 
LB-303MA 
LB-303MK 
LB-303VA 
LB-303VK 
LB-402DA 
LB-402DD 
LB-402DK 
LB-402DN 
LB-402LC 
LB-402LM 
LB-402MA 
LB-402MC 
LB-402MD 
LB-402MK 
LB-402MM 
LB-402MN 
LB-402VA 
LB-402VC 
LB-402VD 


LB-402VK 
LB-402VM 
LB-402VN 
LB-402YD 
LB-402YN 
LB-403DD 
LB-403DF1 
LB-403DN 
LB-403MD 
LB-403MF1 
LB-403MN 
LB-403VD 
LB-403VF1 
LB-403VN 
LB-403YD 
LB-502DD 
LB-502DN 
LB-502MD 
LB-502MN 
LB-502VD 
LB-502VN 
LB-602DA2 
LB-602DK2 
LB-602MA2 
LB-602MF 
LB-602MF1 
LB-602MK2 
LB-602MP 
LB-602MP1 
LB-602VA2 
LB-602VF 
LB-602VF1 
LB-602VK2 
LB-602VP 
LB-602VP1 
LB-602YA2 
LB-602YK2 
LB-603MF 
LB-603MF1 
LB-603MP 
LB-603MP1 
LB-603VF 
LB-603VF1 
LB-603VP 
LB-603VP1 
LB-6410 
LB-6440 
LB-6610 
LB-6640 
LB-6710 
LB-6740 
LB-6810 
LB-6840 
LB-6910 
LB-6940 
LC-204DB 
LC-204DD 
LC-204DL 
LC-204DN 
LC-204MB 
LC-204MD 
LC-204ML 
LC-204MN 
LC-204VB 
LC-204VD 
LC-204VL 
LC-204VN 
LC-304DA 
LC-304DK 
LC-304MA 


LC-304MK 
LC-304UA 
LC-304UK 
LC-304VA 
LC-304VK 
LC-305DA 
LC-305DK 
LC-305MA 
LC-305MK 
LC-305VA 
LC-305VK 
LC-305YA 
LC-305YK 
LD-001DU 
LD-001MG 
LD-001VR 
LD-001YY 
LD-002DB 
LD-002MB 
LD-002VB 
LD-002YB 
LD-003DB 
LD-003MB 
LD-003VB 
LD-003YB 
LD-OOGADUA 
LD-OO6AMGA 
LD-OO6AVRA 
LD-OO6AYYA 
LD-OO6BDUB 
LD-OO6BMGB 
LD-OO6BVRB 
LD-OO6BYYB 
LD-010DW 
LD-010MW 
LD-010VW 
LD-010YW 
LD-101DU 
LD-101MG 
LD-101VR 
LD-101YY 
LD-105DU 
LD-105MG 
LD-105VR 
LD-105YY 
LD-201DU 
LD-201MG 
LD-201VR 
LD-201YY 
LD-404DU 
LD-404MG 
LD-404VR 
LD-404YY 
LD-603DU 
LD-603MG 
LD-603VR 
LD-603YY 
LD-605MVW 
LD-701DU 
LD-701MG 
LD-701VR 
LD-701YY 
LD-706DU 
LD-706MG 
LD-706VR 
LD-706YY 
LD-1203DU 
LD-1203LR 
LD-1203MG 
LD-1203VR 


LD-1203YY 
LE-112B4M 
LE-112B4V 
LE-128A3M 
LE-128A3V 
LE-1056M 
LE-1056V 
LM-O35DUA 
LM-035DUB 
LM-O35LRA 
LM-035LRB 
LM-O35MGA 
LM-035MGB 
LM-O35VRA 
LM-0O35VRB 
LM-O35YYA 
LM-O35YYB 
LM-0352MGB 
LM-0352VRA 
LM-0352VRB 
LM-0354DUB 
LM-0354DUC 
LM-0354LRC 
LM-0354MGB 
LM-0354MGC 
LM-0354MLWC 
LM-0354VRB 
LM-0354VRC 
LM-0355DUB 
LM-0355DUC 
LM-0355LRC 
LM-0355MGB 
LM-0355MGC 
LM-0355MLWC 
LM-0355MVWB 
LM-0355VRB 
LM-0355VRC 
LM-0701LB 
LM-0701MUM 
LM-1256LB 
LM-1256MUM 
LM-1256VB 
LM-2035LB 
LM-2035MB 
LM-2035MUM 
LM-2035VB 
LM-2064LB 
LM-2064MB 
LM-2064MUM 
LM-2256MB 
LM-2256MUB 
LM-2256UB 
LR-1140DC 
LR-1140MC 
LR-1150LT 
LR-1150MC 
LR-1 150NYC 
LR-1150YC 
LUL-3015MLC10 
LUL-5050MLC10 
LUL-C08018ML1 
LUM-2563D100 
LUM-2563ML100 
LUM-2563MU100 
LUM-2563MU300 
LUM-2563MU301 
LUM-2563MU302 
LUM-2565M100 
LUM-2565ML302 
LUM-2565MU302 


Part NO. LIS ques 


LUM-2565MU304 
LUM-2565MU305 
LUM-2565MU306 
LUM-2565MV100 
LUM-2565V100 
LUM-2568L300 
LUM-2568L350 
LUM-2568ML302 
LUM-2568ML303 
LUM-2568ML352 
LUM-2568MU302 
LUM-2568MU352 
LUM-5122MU300 
LUM-5123MU300 
LUM-5123MU301 
LUM-5125MU300 
LUM-5763MU301 
LUM-5763MU302 
SLA-360JT 
SLA-360LT 
SLA-360MT 
SLA-362LT 
SLA-362MT 
SLA-370JT 
SLA-370LT 
SLA-370MT 
SLA-380JT 
SLA-380LT 
SLA-380MT 
SLA-560JT 
SLA-560LT 
SLA-560MT 
SLA-562JT 
SLA-562LT 
SLA-562MT 
SLA-570JT 
SLA-570LT 
SLA-570MT 
SLA-572UT 
SLA-572LT 
SLA-572MT 
SLA-580JT 
SLA-580LT 
SLA-580MT 
SLA-582JT 
SLA-582LT 
SLA-582MT 
SLB-15DU 
SLB-15DW 
SLB-15MG 
SLB-15MW 
SLB-15PG 
SLB-15UR 
SLB-15VR 
SLB-15VW 
SLB-15YW 
SLB-15YY 
SLB-22DU 
SLB-22MG 
SLB-22PW 
SLB-22UR 
SLB-22VR 
SLB-22YY 
SLB-23DU 
| SLB-23MG 
SLB-23UR 
SLB-23VR 
SLB-23YY 
| SLB-24DU 
© | sis-24uc 


255 


SLB-24VR 
SLB-24YY 
SLB-25DU 
SLB-25MG 
SLB-25PGD 
SLB-25UR 
SLB-25VR 
SLB-25VRD 
SLB-25YY 


‘SLB-25YYD 


SLB-26DU 
SLB-26DW 
SLB-26MG 
SLB-26MW 
SLB-26UR 
SLB-26UW 
SLB-26VR 
SLB-26VW 
SLB-26YW 
SLB-26YY 
SLB-27DU 
SLB-27MG 
SLB-27VR 
SLB-27YY 
SLB-55DU 
SLB-55MG 
SLB-55UR 
SLB-55VR 
SLB-55YY 
SLB-72DUD 
SLB-72MGD 
SLB-72URD 
SLB-72VRD 
SLB-72YYD 
SLB-74MGD 
SLB-74URD 
SLB-74VRD 
SLB-74YYD 
SLC-22DU 
SLC-22DW 
SLC-22MG 
SLC-22MW 
SLC-22UR 
SLC-22VR 
SLC-22VW 
SLC-22YW 
SLC-22YY 


SLC-26DU © 


SLC-26DW 
SLC-26MG 
SLC-26MW 
SLC-26UR 
SLC-26UW 
SLC-26VR 
SLC-26VW 
SLC-26YW 
SLC-26YY 
SLC-50DW 
SLC-50LT 
SLC-50LW 
SLC-50MW 
SLC-50VW 
SLC-50YW 
SLC-325DC 
SLC-325MC 


}| SLC-325VC 


SLC-325YC 
SLC-505DC 
SLC-505MC 
SLC-505VC 


230 
230 
230 
230 
230 


SLC-505YC 
SLJ-165DUD 
SLJ-165MGD 
SLJ-165URD 
SLJ-165VRD 
SLU-165YYD 
SLM-13DW 
SLM-13MW 
SLM-13VW 
SLM-13YW 
SLM-23DMW 
SLM-23DYW 
SLM-23VDW 
SLM-23VMW 
SLM-245LMW 
SLM-1251DW 
SLM-1251MW 
SLM-1251VW 
SLM-1251YW 
SLN-210DC 
SLN-210DT 
SLN-210GYC 
SLN-210LT 
SLN-210MC 
SLN-210MT 
SLN-210PC 
SLN-210RC 
SLN-210VC 
SLN-210VT 
SLN-210YC 
SLN-210YT 
SLR-37DC 
SLR-37DT 
SLR-37DU 
SLR-37LT 
SLR-37MC 
SLR-37MG 
SLR-37MT 
SLR-37PG 
SLR-37UC 
SLR-37UR 
SLR-37UT 
SLR-37VC 
SLR-37VR 
SLR-37VT 
SLR-37YC 
SLR-37YT 
SLR-37YY 
SLR-38DC 
SLR-38MC 
SLR-38MG 
SLR-38MT 
SLR-38VC 
SLR-38VR 
SLR-38YY 
SLR-40DC 


SLR-40DU 


SLR-40MC 
SLR-40MG 
SLR-40UR 
SLR-40VC 
SLR-40VR 


‘SLR-40YC 


SLR-40YY 
SLR-47DU 
SLR-47MC 
SLR-47MG 
SLR-47VC 
SLR-47VR 
SLR-47YY 
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222 
232 
232 
232 
232 


SLR-48MG 
SLR-48VR 
SLR-48YY 
SLR-54DC 
SLR-54DT 
SLR-54DU 
SLR-54DW 
SLR-54MC 
SLR-54MG 
SLR-54MT 
SLR-54MW 
SLR-54PC 
SLR-54PT 
SLR-54UR 
SLR-54UT 
SLR-54UW 
SLR-54VC 
SLR-54VR 
SLR-54VT 


SLR-54VW 


SLR-54YC 
SLR-54YT 
SLR-54YW 
SLR-54YY 
SLR-55DC 
SLR-55DT 
SLR-55DU 
SLR-55DW 
SLR-55MC 
SLR-55MG 
SLR-55MT 
SLR-55MW 
SLR-55PC 
SLR-55VC 
SLR-55VR 
SLR-55VT 
SLR-55VW 
SLR-55YC 
SLR-55YT 
SLR-55YW 
SLR-55YY 
SLR-56DC 
SLR-56DU 
SLR-56DW 
SLR-56LT 
SLR-56MC 
SLR-56MG 
SLR-56MT 
SLR-56MW 
SLR-56PC 
SLR-56PG 
SLR-56UR 
SLR-56UT 
SLR-56UW 
SLR-56VC 
SLR-56VR 
SLR-56VT 
SLR-56VW 
SLR-56YC 
SLR-56YW 
SLR-56YY 
SLR-57DC 
SLR-57DU 
SLR-57MC 
SLR-57MG 
SLR-57MT 
SLR-57MW 
SLR-57UR 
SLR-57VC 
SLR-57VR 


SLR-57VW 

SLR-57YC 

SLR-57YY 

SLR-80DU 

SLR-80MG 

SLR-80VR 

SLR-80YY 

SLR-320DC 
SLR-320DT 
SLR-320DU 
SLR-320LT 
SLR-320MC 
SLR-320MG 
SLR-320MT 
SLR-320PC 
SLR-320PG 
SLR-320PT 
SLR-320UR 
SLR-320VC 
SLR-320VR 
SLR-320VT 
SLR-320YC 
SLR-320YT 
SLR-320YY 
SLR-325DC 
SLR-325LR 
SLR-325MC 
SLR-325MG 
SLR-325VC 
SLR-325VR 
SLR-325YC 
SLR-325YY 
SLR-332DC 
SLR-332DT 
SLR-332MC 
SLR-332MT 
SLR-332PC 
SLR-332PT 
SLR-332UT 
SLR-332VC 
SLR-332VT 
SLR-332YC 
SLR-332YT 
SLR-342DC 
SLR-342DT 
SLR-342DU 
SLR-342DU 
SLR-342DW 
SLR-342LC 
SLR-342LR 


-| SLR-342LT 


SLR-342LW 
SLR-342MC 
SLR-342MG 
SLR-342MG 
SLR-342MT 


SLR-342MW 


SLR-342PC 
SLR-342PG 
SLR-342PT 
SLR-342UC 
SLR-342UR 
SLR-342UT 


SLR-342UW 


SLR-342VC 
SLR-342VR 
SLR-342VR 
SLR-342VT 


SLR-342VW 


SLR-342YC 
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SLR-342YT 
SLR-342YW 
SLR-342YY 
SLR-342YY 
SLR-505DC 
SLR-505LR 
SLR-505MC 
SLR-505MG 
SLR-505VC 
SLR-505VR 
SLR-505YY 
SLR-520DC 
SLR-520DT 
SLR-520MC 
SLR-520MG 
SLR-520MT 
SLR-520VC 
SLR-520VR 
SLR-520VT 
SLR-520YC 
SLR-520YT 
SLR-521LS 
SLR-521MS 
SLT-25DU 
SLT-25MG 
SLT-25VR 
SLT-25YY 
SLT-35DU 
SLT-35DW 
SLT-35MG 
SLT-35MW 
SLT-35UR 
SLT-35VR 
SLT-35VW 
SLT-35YW 
SLT-35YY 
SLV-31DC 
SLV-31DT 
SLV-31LT 
SLV-31MC 
SLV-31MT 
SLV-31PC 
SLV-31VC 
SLV-31VT 
SLV-31YC 
SLV-31YT 
SLV-56DC 
SLV-56DT 
SLV-56LT 
SLV-56MC 
SLV-56MT 
SLV-56PC 
SLV-56VC 
SLV-56VT 
SLV-56YC 
SLV-56YT 
SML-010DT 
SML-010LT 
SML-010MT 
SML-010PT 
SML-010VT 
SML-010YT 
SPB-15MVW 
SPB-25MVW 
SPB-26MVW 
SPB-221MVW 
SPB-221PVW 
SPR-39MVW 
SPR-54MVW 
SPR-57MVW 


Part No. Page Part No. Page Part No. Page Part No. Page 


F Sensors If Laser Diodes 


PLT-462T3 
PLT-463SB 
RPI-38 
RPI-121 
RPI-122 
RPI-123 
RPI-131 
RPI-131A 
RPI-131B 
RPI-131C 
RPI-131D 
RPI-131E 
RPI-141 
RPI-141C 
RPI-141F 
RPI-141G 
RPI-221 
RPI-243 
RP!I-244 
RPI-261 
RPI-352 
RPI-371 
RPI-373R 
RPI-374 
RPI-441 
RPI-442 
RPI-512 
RPI-572 
RPI-581 
RPI-811M2 
RPI-1133 
RPI-1373 
RPI-1374 
RP1-1380 
RPI-1572 
RPI-1581 
RP1-5100 
RPI-5200 
RPM-20CT 
RPM-20PB 
RPM-22PB 
RPM-191PB 
RPM-301B 
RPM-600type 
RPM-67Otype 
RPR-359F 
RPR-360FSC 
RPR-361FS 
RPR-362FS 
RPR-363A 
RPT-38PB3 
RPT-38PT3 
SIC-58SL 
SIM-20SB 
SIM-22ST 
SIM-192ST 
SIR-33ST3 
SIR-56SB3 
SIR-320ST3 
SIR-381SB3 
SIR-481ST3 
SIR-482ST3 
SIR-563SB3 
SIR-567ST3 
SIU-5000 


268 
268 
278 
275 
275 


RLD-78M20 
RLD-78M21 © 
RLD-78M30 
RLD-78M35 
RLD-78MA 
RLD-78MA3 
RLD-78MA4 
RLD-78MAT 1 
RLD-78MAT2 
RLD-78MC 
RLD-78MF 
RLD-78MIT 
RLD-78MP 
RLD-78MP 10 
RLD-78MV 
RLD-78N20 
RLD-78N21 
RLD-78N30 
RLD-78N35 
RLD-78NP 
RLD-78NP10 
RLD-78P20 
RLD-78P21 
RLD-78P30 
RLD-78P35 
RLD-78PA 
RLD-78PA3 
RLD-78PA4 
RLD-78PAT 1 
RLD-78PAT2 
RLD-78PC 
RLD-78PF 
RLD-78PIT 
RLD-78PP 
RLD-78PP10 
RLD-78PV 
RLD-83M30 
RLD-83M31 
RLD-83M40 
RLD-83MF 
RLD-83N30 
RLD-83N31 
RLD-83N40 
RLD-83P30 
RLD-83P31 
RLD-83P40 
RLD-83PF 
RLD-85MC 
RLD-85PC 


RCM2003R 
RCM2010R 
RCM2011M 
RCM2013R 
RCM2019R 
RCM2025R 
RCM2029M 
RCM2030R 
RCM2033M 
RCM2034R 


288 
288 
288 
288 
287 


RCM2035R 
RCM2037R 
RCM2038R 
RCM7010X 
RCM7011T 
RCM7029T 
RCM7030X 
RCM7033M 
RCM7034X 
RCM7037X 


Print Heads 


1A2008-SSC 
1A2008-SSD 
1A2008-SSG 
1A2008-SSH 
JE2008-SSBA 
JE2410-SSBA 
JE3008-SSBA 
JF2008-SSC 
JF3008-SSC 
KEO802-A1S 
KE0803-A1S 
KE0804-A1S 
KF1502-C1S 
KF1503-C1S 
KF1504-C1S 
KF1902-C1S 
KF1903-C1S 
KF1904-C1S 
KF2001-EA 
KF2002-C1S 
KF2002-J1S 
KF2003-C1S 
KF2004-C1S 
KF2005-B1S 
KF2008-B1S 
KF2008-GA3 
KF2008-GB3 
KF2008-HE 
KF2008-HEA 
KF2008-HR 
KF2008-KA 
KF2008-RA 
KF2010-GA3 
KF2010-GB3 
KF2010-HE 
KF2010-HR 
KF2010-RA 
KF2024-C1 
KF2036-B1 
KF3008-HR 
KF3024-A1 
KF3036-A1 
KF4024-A1 
KF4036-A1 
KL1002-B4S 
KL1003-B4S 
KL1004-B4S 
KM1503-A1 
KM1504-A3 
KM1902-A1 
KM1903-A1 
KM1904-A1 
KM2002-A1 
KM2003-22 
KM2004-A3 


KM2006-A3 
NA2416-A1 
NA2418-A1 
NA2418-J1 
NA4818-Y 1 
NA4836-A1 
NB3008-C3 
NC6436-A1 
NE2002-A1 
NE2004-B1 
NM2002-A3 
NM2003-A3 
NM2004-A3 
NM3004-A3 
NSO0907-D1 
NSO907-T1 
NV3224-A1 
NV4818-YA 
NV5836-A1 


| CRB20 


CRB25 
CRB50O 
CRH50 
CRH100 
CRH100X 
CRH200 
CRH300 
F20 
F25X 


MCR100 
MNRO2 
MNR12 
MNR14 
MNR32 
MNR34 
MNR35S 
MNR38 
MNR78 
MTSR18 


Part No. 
RMN 


Memory Cards 


RC-0322-SB 
RC-064J-SF 

RC-0642Z-SB 
RC-128J-SF 

RC-128W-EB 
RC-128Z-EB 
RC-128Z-SB 
RC-256J-EF 

RC-256u-SF 

RC-256W-EB 
RC-2562Z-EB 
RC-256Z-SB 
RC-512u-EF 

RC-512J-MB 
RC-512J-MG 
RC-512J-MH 
RC-512J-MI 

RC-512J-QD 
RC-512J-SF 

RC-512Z-EB 
RC-5122-MB 
RC-F15J-MB 
RC-F15J-MG 
RC-F15J-MH 
RC-F15J-Ml 

RC-F15J-QD 
RC-M01J-DA 
RC-M01J-EF 
RC-M01J-MB 
RC-M01J-MG 


Page Part No. Page 


368 
368 
368 
368 
368 


RC-MO1J-MH 
RC-M0O1J-MI 

RC-M01J-QD 
RC-M0O1J-SF 

RC-M0O1Z-EB 
RC-M0O1Z-MB 
RC-M02J-DA 
RC-M0O2J-DB 
RC-M02J-EF 

RC-M02J-MB 
RC-M02J-MG 
RC-M02J-MH 
RC-MO2J-Ml 

RC-M02J-QD 
RC-M02J-SF 

RC-MO2Y-DA 
RC-M0O2Z-MB 
RC-M03J-EF 

RC-M0O3J-MG 
RC-M0O3J-MH 
RC-MO3J-Ml 

RC-MO03J-QD 
RC-M04J-DA 
RC-M04J-DB 
RC-M04J-EF 

RC-M04J-MB 
RC-M04J-MG 
RC-M04J-MH 
RC-M04J-MI 

RC-MO4Y-DA 
RC-MO6J-DB 
RC-MO6J-MB 
RC-MO8J-DA 
RC-M08J-MG 
RC-MO8J-MH 
RC-MO8J-MI 


Circuit Protection Elements 


ICP-F10 
ICP-F15 
ICP-F20 
ICP-F25 
ICP-F38 
ICP-F50 
ICP-F70 
ICP-N10 
ICP-N15 
ICP-N20 
ICP-N25 
ICP-N38 
ICP-N50 
ICP-N70 
ICP-S0.5 
ICP-S0.7 
ICP-S1.0 
ICP-S1.2 
ICP-S1.8 
ICP-S2.3 


= 
(ed) 
mi 
=. 
O 
rT. 
OD 
at 
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Memory (Cs ——————__—_—————— 4 Motor Driver ——————_—2 


Le a ee mera 4 DC motor driven rrr cc 19 
EEPROM ...-.-----------------------oerorrere recente tener renee eee crnnen acetone nance 5 Electronic QOVEIrmO8 .--..-------------------- rrr 19 
SON als SWAN sass eiecat Spans eter ener t aeartec etna 5 Single phase full wave motor driver (for fan motor) ——----- 19 
Serial 3-wire(Serial port direct connection)... 5 2 phase half wave motor driver (for fan motor) 19 3 
Serial 2-wire(? C BUS Type).—--------------------------- 5 2 phase full wave motor driver (for cylinder) -----------20 [iE 
Parallel (COMS Type).------------------------------ sree erect cress etctteteeeteettes 5 3 phase full wave motor driver (for cylinder) —------20 9 
Parallel (NMOS Type).-.----------------------------rrnr rrr retro 5 3 phase full wave motor driver (for capstan) ~~~ 20 
EN es Sapa rie Rane eae gee ne ate ec ) 3 phase full wave motor driver (for CD-ROM) ~~ 20 
Memory backup IC 2. ttre 5 
ICs for Industrial Equipment ——————————21 
Microcontrollers ———-————-- 6 Phones rene 21 
8-bit single chip microcontroller’ ------------------------ 6 Block Diagram of Typical Applications ~----..-------------------------- 21 
SO 2 See a ceca ae 6 Digital cordless telephone ADPCM transcoder ---------------------~ 21 
4-bit single chip microcontroller ...---------------------------------- 7 Speech network nec ececcceeeceecccceeeetteccneennee 71 
i aaa eae aa 7 Tone: finger sass tse eatnctieeem insects 21 
a aac aca 8 PuIse. 1One: dialel 19-6 iessecfero erent stotiaietatenieaiuasind 21 
PPSEUCS INGUICLAINCO esses eters tase eet teccete etre seein 21 
CMOS Gate array—————————————_ 9 DT MF receiver ann nennnneeeeneeretnntnttentrnternernencncaseene DD 
BU I2 IDO": Series ieee erecta sess sear ee ese eet oete 9 TONG decodel 24:0 26h etna SO eeu 
BU 12000: Senes ess se ee 10 Cross point Mixer eet DD 
BU 12010 Series .--------------------------------se eee reeeeeccccceetteeeccctneeneeee 10 Panel interface ----------2----------eneeeeeeeeeeneceeeeeeeeeeceeeceeeeeeeeecenneneeeeeceeneneeereeeee QQ 
BU 1200 Series .-...-------------------------------sr ere cer nee tree rere ene reentsenetenccnas 12 clic NG 5x see 
BUIZIO. Series tt i eee 12 FOF TELS HONG isto ht ah ee ee et ee OD 
For door chime ......-.-.----------------------------------------- eee ama 
CMOS Standard cell— —————————_-14 al, a ae ene re eee ee ere 
S2ZPCS SONS erin 14 Block Diagram of Typical Applications ~.......-.--------------------------23 
Image processing ASSP -------------------- mia 2G 
GaAs device —————_______5 Communication equipment ~~~ 28 
High frequency ICs (Wide-band,low-noise amplifiers) ........ 15 PMP system ste ee 
7 Microphone amplifier nr 28 
- standard ICs —————————————6 FM intercommunication rr 23 
7 Operational amplifier / Comparator ~---------------- 16 ED ee ee 24 
Operational Amplifier n-ne 16 Block diagram of typical applications ~~~ 24 
Voltage control Operational amplifier .........................-...-..-..-- 16 Read / write arnplifier --------------------—nneenneen eee 24 
Operational amplifier with output select switch ....-.-..--- 16 Controllegy cnn recennnenennnnnnnananannntssaee 24 
gery reba e ee ee ee ep 16 Motor driver for spindle 24 
COMPA NON ART AY epee siete ceecreree edna 16 Spindle stepper motor driver“ 25 
Voltage Control ------------------------------e nner 16 MRIS ces are ee 25 
3-terminal regulator -—---------------------- errr 16 Laser power controller: 25 
Switching regulator .....-----------------------------e-eenn cence ene IG Spindle motor driver---------- 25 
Re ae re eee ae a Ig ge Se 7 SCSI active terminator —----- 25 
ea 17 Snocial Puncton snes Gee at 25 
Transistor array driver ------------------------------- 17 
a aac eae 17 
LCD river ...---------------------------------eececeee ec ecetee een eececeeceecenenneneaeneeneatasannneneaeenass 17 
Serial IN/“Parallel OUT driver.....-----------------------------------eeeeeeeee 18 
Logic: with: a>dnvetsi-stess3- seus ranee ie ier ernest 18 
CNOS Logic #2 18 
BAS. Sere saat ste a ae a 18 
BU4000B Series ~------------------------------ sosseonseecseenascennentenesnwetsncenaceraeenee! 18 


Dual inverter for crystal “ceramic ocsillator ~~~ 18 , 


Me VMonolithic iI CCS Hi 


ICs for Audio Applications —————————26 


Block diagram of typical applications ~~ RS eT, 26 
3V FM//AM stereo headphone system ~~~ 26 
Stereo double cassette recorder systems with radio and CD player 26 
High frequency signal process ~------------------------ 27 
ONG ONC cps ee ere ee 27 
eo re a a 27 
SlEreO  MUNIPIOXG Fes ee eee 27 
ee 2 ae a ac a a ae 27 
PLL frequency synthesizer 28 
PM transmitter ee ee 28 
SEY Uli ple x Sr eres eae eee 28 
Low frequency amplifier —-------------------------- 28 
Pré sainplingn 2 ae ee 28 
DLC ~----n-nnnnnn een ener cecrnccc enn cccceeceecceereeccnnenenenunernerouererroneereceonventomasenea 28 
AT eT ©) = a ace 29 
Pre-power amplifier for headphone stereo---------------- 29 
Headphone stereo Pre-power governor 29 
Power amplifier -.-.------------------------------------------ee eerste 29 
CODD IVS cesses testes tara stants esos Haar a ecmeatne eo 30 
CD-ROM driven -------------------------------n rere reenter cence 30 
Loading motor riveree tree 30 
Pre servo amplifier -------------------------------------- BO 
POSE CAIUS ei ee ee re BO 
Peripheral IC of portable CD —-----------------rrrrr 30 
PRCCOSSOTICG ee 31 
EIECIFOMIC. “VON ss eset tsar etisretettarie tee 31 
IC for graphic equalizer ----------------------- errr 31 
Preset graphic equalizer. -------------------------------------- 31 
Bass boost systems 2 31 
Band-pass filter for spectrum analyZer ~-------------------------~ 31 
Display microcontroller for spectrum analyzer ~~ 31 
Level meter. -----------eenn ener rnccctenctectncrecetncetnennetn 32 
Ground isolation amplifier for car stereo 32 
High voltage head switch ------------------ re 32 
Auto scan meter ..----------------------------e cece cece eee ee cee ce ectectececeeteneeneeteny 32 
Square-law compression amplifier + 32 
Sensor amplifiers ————--------------------------- 32 
TAPE OMG ELC CLO essere ier eer ete erent 32 
Blanc’ detector: ss niet 32 
Cotto ee ee 33 
Deck key control ——-----------n nen 33 
VSC Processor ee eae 33 
System power supply —---------- 33 
System power supply for radio cassette recorder system ------~ 33 
System power supply for car audio system ~~~ 33 
Variable output supply voltage ~~ 33 


ICs for Video Applications ———————————34 


VIR SYStem ee Se ee BF 
Block diagram of typical application ~~ 34 
TV signal processor ---------------------- 35 
Single chip TV signal processor ----.------------------------------ 35 
RF signal processor ~~~ 35 
IP. Signal: Processor stn ee ee 35 
Video signal processor —-——-—-------------- nn BB 
Y/C signals processor ~~ 35 
Y ‘Signals: processor ester setee ee eee 35 
C signals Processor Ela mae omnia 35 
NTSC/PAL format converter “rr 35 
PRE REC <ainplifien 28 ee sere es 35 
PAL//SECAM discriminator “rr 36 
Auto tracking interface 36 
“Skew correction 36 
SYNC and separation Co 36 
a 36 
Blue: back ee sseecetceeneenceneenees 36 
Test pattern generator 36 
TTR a area ne re erie pe 36 
RGB encoder Sess ee aaa 37 
VCA for video signal 37 
Tey a ey eee 37 
EIN aa ee eR a re eter ey 37 
oo ee eae eee eee 37 
SSG a ae 37 
MIC amp. for comcoder ----------- 37 
VTR audio signal processor —------------------- rr 37 
Single Chip audio signal processor ~~ 37 
PRE/REC amplifier of Hi-Fi audio 37 
PRE,“REC amplifier of standard audio----------------- ee 38 
High voltage head SWItCh --------------------- ett 38 
VTR KARAOKE echo system ccc rrr 38 
Video / Audio switchs 38 
VTR signal Switcher trcn en rnnnnencnren ences 38 
Video / audio signal switch ---------------- rrr 38 
Audio signal switch —---------------- eee neererenectneneenennen 38 
Signal switch for canalplus broadcast (for video Signal) -------------------~ 39 
Signal switch for canalplus broadcast (for audio Signal) ~~~ 39 
Servo system controller --------------------- rr 39 
System Control Servo rrr 39 
DIGITAN! SOMO See erties RS ese 39 
i aR a re 39 
Special pbaylack errr rrr cesses 39 
Dummy V-pulse generator ~-~------------------- a ace 39 
Feel motor COTTON +p: een eten eee estec nee creettn et eece eee ceetccrrecnrereneets 39 
FG/ CTL amplifier ——— 39 


Rotate-direction detection (reel sensor) ---------- 39 
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Packaging condition ———————————————40 


Quick reference of packaging condition —------------------------- 40 
PrOGUCt  Desicgricntiony cite ren ertecstetc cee ae eee tee ce 40 
Taping specifications —------ ren 40 
Standard packaging condition 41 
SOP taping Packaging rr 42 


Cc hii 


Dimensions ————_____—_—“4 


SIP: Tyie aie eee 44 

7A ne eo ae EE TT ee ee eee 45 

DIP VV DG tess tere i ee ee ee 46 = 

SOP yeti see 4s 

GR Tyne sca es 50 fe 
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WM Product Designation 


The product designations for ROHM’s monolithic ICs consist of a Type 
name followed by two suffixes, as shown in Examples 1 and 2 below. 
@Memory ICs 
(Example 1) BROSCS46F - EZ T1 
o Og 
(Type name 


@®Characteristics selection code (access time, tempera- 
ture range) 
@Package and/‘or forming code 


@Monolithic ICs (other than memories) 
(Example 2) BA4558F - DX T1 
® ® @ 
Type Name 
@Special selection code 


@Package and/or forming code 
Note : Suffixes @ and @ are usually two digits each. For some 
products, however, suffix @ may be more or less than two 3 


fs Bie. DD boo te e , 


MC OF Y [CS mmm 


Line-up 


| Capacity Bit configuration 3V drive Type 5V drive Type 
x BR93LL46/F 


2V drive Type-down to 1.8V 


BR93LC46/F 
+ BR93LC46A/AF 


BR93LC56A/AF 


BR93LC66/RF 
25616 
Serial BR93LC66A/ARF 
3-wire 


Capacity Bit configuration 3V: drive Type 5V drive Type 


direct connection 


Capacity Bit configuration 3V drive Type 5V drive Type 


EEPROM 


128X8 BR24C01A/AF 
‘ 2 
Serial nC BUS 256 X8 BR24C02F 
2-wire Type 


I?C BUS is a 


registered. trademark of philips. 5128 BR24C04/F 


Capacity Bit configuration 3V drive Type 5V drive Type 


10K BR2BC16A-160 
CMOS Type ' . 
ea BR28064-160 
Parallel 


NMOS Type 64K BR2864A-250 


BR6216B-10LL 


BR6265A/AF-10LL 


EEPROM 


Operating voltage Curent ae (Max)| Write cycle 


Organization Power | Active |Stand- -by; — time(Max) 
(Word x Bit) supply(V) | Read(V) | Write(V) | (mA) | (#A) | (ms) 


@Serial 3-wire 


apace Part No. 
(Bit) 
: 
3 


“BROSLL46/F | 
1K 64x16 
ons ceEs 
sears farms [es [asa 


Note: .x¢:Under development 


@Serial 3-wire(Serial port direct connection) 


| Operating voltage _| voltage Curent a e Write cycle 
Capacity Part No. Organization Power time(Max) 
(Bit) (Word x Bit) supply(V) | Read(V) Write(V) | (mA) | (A) ] (ms) 
' Voc 
3 20 : 3V 
ae ED a EES 10 sv 
2 115 > 3v 
sv BR9040/F 3~5 2.0~5.5 2.7~5.5 
256 X 16 3 10 ; SV 
BR9041A/ARF 


Cae ae ees ae 
Note: .x¢:Under development 


Operating te Rewritabili Data retention 
ec ih y Package 


DIP8 
—40~85 10 10 SOPs 
| Operating voltage _| voltage Write cycle 


: itabili Data retention 
time(Max) | Operating temp | Rewritability Package 
Read(V) | Write(V) | (mA) | (mA) | (ms) 


DIP8 
—40~85 10 SOP8 


@Serial 2-wire(iIC*?BUS compatible) 


Power 
supply(V) 


Note:1.17?C BUS is a registered trademark of Philips 


@Parallel(CMOS Type) 
Organization 


Capacity 
No. 


BROBCIGA-150 
[6akfrer28C64-150 


Note: .%:Under development 


@Parallel(NMOS Type) 


Organization 
(Word x Bit) 


10 | 5V 
25. 3V 
10 | 5V 


Operating voltage 
Meneses dine iol Curent consumain (May) 


; Active (Stand-by 


Max(ns) 


Operating voltage 
Organization Access time Power urent_consumption (Max) 


. . Active [Stand-by 
(Word x Bit) Max(ns) supply(V) | Read(V) Write(V) fete 
(mA) | (“#A) 


: — ; Current consumption(Max) 
Capacity Part No Organization Access time Power Senibadick Package 
(Bit) (Word Bit) Max(ns) supply(V) Active(mA) and-by( 4 A) 


Package 


BR6265A-10LL DIP28 
64K 8K x8 100 5 40 50 
BR6265AF-10LL SOP-W28(450mil) 


Memory backup IC 


Power  |Output voltage Current {Detect voltage | Switching voltage 
BA6129F Outputs CS, CSB and reset signals below detect signal SOP8 
BA6162/F Same as BA6129F but different detect voltage DIP8/SOP8 


$9) Alowayy 


SO} IIU|OUO| 


MICFTOCONTrOIlCIS umm 


8-bit single chip microcontroller 
@RAMICS-8 


Microcomputer for easy-to-use, high speed controller 


Features 


@lntermemory instructions (transfer, operation and bit maniplation) which best make use of memory mapped 1/O’s. 
All RAMs and |/O’s can be used as accumulator for effective use of ROM and easier programming. 
@Pipeline and bus division for short instruction time 
Fast interrupt response and short instruction, best suitable for real time control applications. 


@RAMICS-8 


BUS8I01 

2048%8 24676 x6/i6304%8 
/O 
lo 


BU38701/BU38703 


0 Sef /0.25 Sea 6 Soh 05 1S 


oO 


External interrupt A(programmable edge selection) 


: ; Free-running counter capture, timer 
Int | int t 13 : i 
nternal_ interrup 1(timer interrupt) ( interrupt, SIO interrupt, etc. ) 


a 
a 


GQ 
NO 


4 


High current outputs 


er ie 
Assembler /in-circuit emulator 


; speed and phase control of 2 motors. 
Features Real time control with pulses : : 
. Incorporating high performance OP amp. 


Notes : 1.Execution time-clock freg. at #1=6MHz 
#2=8MHz 
2.For information on development tools (in-circuit emulator, etc.), call. 


Tine: Counts 16bit x 1 19bit x1 Free-running timer (capture x 4) 
: Free-run/modulo 8bit x2 (internal interval timer) 


4-bit single chip microcontroller 
@RAMICS-4 


4-bit microcomputer with versatile 


Features 


1. Operating voltage peripherals for easier expansion 
@2.0-4.0V for 3.0us minimum instruction time @ 2MHZ) 
@4.5-5.5V for 1.0%S minimum instruction time @ 6MHZ) 
Low voltage and fast process make this chip best suitable to fit on battery powered equipment. 
2. MTP(EE) microcomputer series 
@®MTP microcomputer for each product 
@Program can be repeatedly overwritten for system reviewing. 
Program area is located in EEPROM to allow quick exchange of programs. 
@All functions including those in masked options are compatible with those in masked ROM. No additional components 
are required. 
Masked option can be set by the user to make it 
Compatible with the masked ROM. Evaluation can be conducted without using any additional component. 
These features facilitate functional evaluation to keep the development with the schedule. 


@RAMICS-4 


Series BU24421 yw BU24821 BU24422 BU24822 wBU24823 wx BU34224 yw BU3 4424 w BU34671 
(BU24407) (BU24807) (BU24410) (BU24810) (BU24805) (BU34204) (BU34404) 


| ROM 4096 X 8 8192 X8 4096 X 8 8192 X8 8192X8 2048x8 4096 X 8 6144 x8 


Semeeecenme Sid|[O/UOIIIIY 


Run tin (Onset) 
a A AE See Dace Ser Soe See Se 


main/sub main/sub main/sub main/sub 
Standby HALT/STOP 
Development support tool Assembler /in-circuitemulator 


MTP microcomputer BU26821 BU26822 BU26823 BU36824 ¥v BU35671 
Debug board EV24407 - EV24410 / EV24805 EV34204 EV34671 


Microcomputer on small TV set. 

OSD 16 character x 2, 
12X18 dot 

Remote controller timer 


Internal carrier generator for remote controller. 
Internal counter for clock. 
Communication with the main microcomputer through SIO. 


Can configure an audio spectram 
analyzer in conjunction 
with Rohm BA3830. 


Internal counter for clock 
various !/O functions 


Internal carrier generator for remote controller. 


Feature 
Internal counter for clock. 


Notes : 1.x7: Under development 
2.Run time:when clock is -#1=1MHZ;#2=2MHZ;#3=4MHZ;#4=6MHZ 
3.For development support tools (debug board,in-circuit emulator ),cail. 
4.For optionals (pull up or pull down), call for further information . 
5.( ):old base. 


Microcontrollers 
4-bit single chip microcontroller 


@S.RAMICS Compact microcomputer featuring excellent cost performance 


Features 
@High cost performance 

|/O blocks (8-bit A/D,etc.) and other components (OSC capacitor, etc.) can be effectively built in to reduce the costof the set. 
@Available in selected package | 

DID, SOP, QFP, etc.-select the best suitable for the mounting configuration . 


@S.RAMICS (1) 


BU2458/BU2459/BU2460 | BU3458/BU3459/BU3460 BU2461 / BU2462 BU3461/BU3462 BU2456 BU3456 
(BU2418/BU2419/BU2422) (BU2430/BU2431) 


Series 


axe 
708 


Standby ©(STOP) . 
Package SOP22/DIP22/SDIP22 | SOP22/DIP22/SDIP22 SOP20/DIP20 SOP20/DIP20 SSOP24 SSOP 24 


Development support tools RDS-BU2 
EV2418B 


Internal OSC capacitor for ceramic generator 


BU3437/BU3447 
(BU2421/BU2425) 
64x4 
BV 
1.5 u sec(#3) 
8bit x1 
4 
1 


Evaluation board 


Features Internal remote control carrier generator 


@S.RAMICS (2) 


Bs) 
= 


A 
Power supply 
Run time 
Timer counter 
Inputs 
Outputs 

\/O’s 


Analog inputs 


4 
AD(8bit x 2) 
8(15mA) 


High current output 

Generator 

Standby Ol 
Development support tools RDS-BU2 


Internal remote control carrier generator Internal capacitor 
Internal OSC capacitor for ceramic generator for ceramic OSC 


Internal LED controller /driver 
(8seg x 3com) 
; Buzzer driver out put 


Features 


@S.RAMICS (3) 


BU2405/BU2406/BU2407 | BU3405/BU3406/BU3407 BU2408/ BU2409 BU3408/BU3409 BU3411/BU3417 


Series 


Generator Ceramic resonator/CR Ceramic resonator/CR Ceramic resonator/CR Ceramic resonator/CR Ceramic resonator/CR 


Standby O(STOP) 


Package DIP16/SOP18/ZIP18 DIP16/SOP18/ZIP18 SOP18/DIP18 SOP18/DIP18 SDIP30/QFP32 


Development support too! | RDSBU2 
EV2405B EV2408B EV2400B 


Notes : 1.%%: Under development 
*  2.Run time:when clock is,#1=1MHZ,#2=2MHZ,#3=4MHZ 
3.For development support tools(RD2-BU2 evaluation chip and board, etc.), call. 
4.For optionals (pull up,pull down, etc.),call. 


Evaluation board 


CMOS Gate array ceusieteemeedishenemsetstionmedianen 


COMS Gate array/BU12100 Series 


= 
= 
@BU12100 Series S 
~” 


Supply voltage range 5.0+ 10% 
Delay time 0.9nsec(5.0V,FO=2,AL=2mm) 
Function 


pa Sas ants to nr 
| 


a 
fe) 
= | 
QO 
= 
=. 
Oo 
es) 
io) 


input/output level CMOS, TTL 
Toggle frequency 250MHz 


High current output 48mA\(Triple buffer) 


Features 
Internal RAM. possible Low power library 


@Package 


VDD,GND pin 
a 5 BU12104 BU12106 |BU12107 |BU12108 |BU12109 


3,22,33,49,62 
1,20,30,41,60 
| 1,20,30,41,60 
1,28,40,53,80 
Under development 


15,31 ,60,75, 
QFP120 91.120 

19,37,55,72,91, 
a 109,127,144 

21,41,42,79,80,101 1,20,40,81, 
SORE 160 121,122,159,160 100,120 


@Mass-production is possible : QUnder Development : AUnder planning 
Parenthesized number is the max. number of signal pins. Non-connection pins are identified on request. 

Notes : About GND and Vpp 
1.For multi pin type packages GND and Vpp pins may be added to improve operation by reducing effects of noise (GND and Vpppins are selectable ) 
2.If simultaneous changes occur on the bus line frequently, we can present the best pin assignment after consultation . 


ou) Oo hi ad) ny )M) mM) NM @ | W 

SBlolSlvy/S/B|8R/ S/S NM] O 
< 
Oo 


GND 
15 
16 
10 
10 
12 
12 
17 
18 
22 
24 
24 


2,23,42,63 
21,40,61,80 
21,40,61,80 
2,29,52,79 


Under development 


1,30,61,90 


1,36,73,108 


Aeue 9389 SQW) 
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CMOS Gate array 


CMOS Gate array/BU12000 Series 


@BU 12000 Series 


BU12000 Series 


7 | pO BUDO Series 
SIME ter BU12001 BU12002 BU12003 BU12004 BU12005 BU12006 BU12007 


Integrated No. of gates (2 inputs NAND gate conversion ) 2300 3960 a 8256 14616 21560 31620 


counts No. of inputs | No. of inputs/outputs | outputs ee ee ee 


ee voltage . 5V+10% 

Function Delay time (Internal gate) 1.3ns (5V, Fo=3, AL=2mm) 
Input output level CMOS and TTL 
Toggle frequency 250MHz 


@BU 12010 Series 


BU12010 Series 


P t 
aun __Buizon__ | Bui2012_ | Bui2z013_ | BuI2o14 | Bui2c15 | BuI2016 | BUI2017 


Integrated No. of gates (2 inputs NAND gate conversion) 2300 3960 6068 8256 14616 21560 31620 


Supply voltage — 

Suncor | Delay time (Internal gate) time (Internal | Delay time (Internal gate) 2.17ns (3.0V, Fo=2, Al=2mm) 
ee | input/output level = level CMOS 
| Toggle frequency sd frequency 125MHz 


Vi ; 
BU12001/BU12011 |BU12002/BU12012| BU12003/BU12013 |BU12004/BU12014 |BU12005 /BU12015 |BU12006/BU12016 | BU12007/BU12017 
DD 


ra fe ae, ee Sal eee ee (re 
cn es ok a oS SOR REE OR SR SR 
Se fear 
elie 
pa 8) 
CL eC a 
1 ke es a Pee 
4 a ee 
jwma723e3 | 12.2294,9044 | 
rea| ansasees0 | wessaiss | 
a ee ee 
= 
ae 

eed 

ieee 

[aeons 

ai 

eed 


Package 


NI 


es | @ | @ | 
QFP fd (Unscheduled ) 


120 | 15,31,60,75,91,120 
Gi eee oe 
a 


—— 
ee Peo 
oso | @ | @ | 
eae arene, aecaal 
ee eee ce 


Package, No.of pins 


eo | ea |e 
1540,5,90 szesa7e | eau | 


19,37,55,72,91,109,127,144 1,36,73,108 


ae 
2,6,20,37,42,47,52, 1,7,26,38,46 
144| 56,60,65,70,74,84, 59,73,77,91, 
92,99,109,113, 118,123, 106,110,124,134 
128,133,138 . 
a ee cael 


21,41,42,79,80,101, 1,20,40,81,100,120 


@(BU12006) 


es es ee 


@(BU12006) 


121,122,159,160 


Lad 

spapape 
ele —~«di 

Re ed 


NO 
&| 8 
4 


100 


@Mass-production is possible : OUnder Development : AUnder planning 
Parenthesized number is the max. number of signal pins. Non-connection pins are identified on request. 

Notes : About GND and Vpp 
1.For multi: pin type packages GND and Vpp pins may be added to improve operation by reducing effects of noise.(GND and Vpppins are selectable ) 
2.If simultaneous changes occur on the bus line frequently, we can present the best pin assignment after consultation . 


Cell library 


Function Function Number 
Bi-directional buffer PBT NOR Register 
Oscillation cell Shift register 


Direct input Register file 


Semele Acie 8125 SOW) 


ra 
a 
ee 
eit 
ote eel 
aa 
as: 


Counter 
ADDER 


Flip-flop 
Latch 
Comparator 
M 
Data selector “Multiplexer 


vU 
x 


Parity generator 


Function generator 


Carrier generator 


11 


CMOS Gate array 


CMOS Gate array/BU1200 Series 
@BU 1200 Series | 


Parameter BU1200 Series 
, ___ | _Burz05 | —_—=BUI206 
Integration number No. of gates (2 inputs gate conversion) 


288 ; 3025 


156 
22 


[No of V0 cals Pe 
Function Single 5V 

3ns Typ. (Fo=3 Al=3mm) 

CMOS / TTL 


Toggle frequency 50MHz 


@BU 1210 Series 


BU1210 Series 
paras | BuIZIS | Buin | Bui2i2 
Integration number No. of gates (2 inputs gate conversion) pee 


156 
No. of bondings 24 
No. of I/O cells 


Function Supply voltage Single 3V 


Delay time (Internal gate) 6ns Typ. (Fo=3 Al=3mm) 
Input-output level CMOS 
Toggle frequency 25MHz 


BU1205 /BU1215 
VDD 
2 


GND 


ine) 
as 
aw, 
o| 8 1D 


NO 
ANS 


92) 
= 
7 
G9 
ie 
o o) 


ioe) 


wo] 9 | 2 | 
{3 | 6 | 
{9 | 8 | 
20] 10 | 20 
| 9 | 6 | 
24] 2 | ea 
2] 6 | 32 


O 
= 
a 


Package, No. of pins 
A) 


Q 
2) 
T1 
vU 
aN 
nm | © 


N or} o1}] ® 


=> 
a 
ra3) 
Q 
= 
cy 
Q 
= 
pom] 
a 
532) 
Q 
= 
oO 
Qa 


@A:Development starts after receiving the order. 
Parenthesized number is the maximum number of signal pins.Non-connection pins are identified on request. 
Notes : About GND and Vpp 
1. For multi pin type packages GND and Vpp pins may be added to improve operation by reducing effects of noise.(GND and Vpppins are sélectable ) 
2. If simultaneous changes occur on the bus line frequently, we can present the best pin assignment after consultation . 


Cell library 
Macro cel 
Function 
[eicdrectinal bur] SPOR 
ei 
ee: 
ae 


ee Complex gate 


Sepeletenme Able 8j25 SOND 


Encoder 
Shift resistor 
ADDER 
Counter 


Comparator 


Flip-flop 


Data selector “Multiplexer 
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CMOS Standard Cell mummmmms 


CMOS Standard cell/ S2PCS Series 


@S2PCS Series 3 


Contents 


Input mode TTL CMOS, Pull-up“pull-down resistor (5KQ,1i0KQ, 50KQ.) , schmitt trigger 


Normal, 3 state, bi-direction, 
Output mode N-channel open drain,P-channel open drain, 
10L-0.6mA 4mA 6mA 10mA 12mA 24mA 36mA 48mA 


Package 


Number of pins 


PI ORC ec et se NON 8 
(mm) is [7] 8/9/10] 2] 14 | 16 | 18 | 20 | 22 | 24 | 28 | 30 | 32 | 42 | 44 | 48 | 56 | 64 | 80 | 100 | 120 | 144 | 160 | 


ZIP 


zp ri 
ocr | | | | | | | hc] | | | fe 


Note : 1.4 : Under planning 


Cell library 


170 buffer cell Primitive cell Analog cell 
Function | Function | Number | Function 


Input buffer 
Output buffer | 
Bi-directional buffer 


Monostable multivibrator 


|_Number_| 
a! 
ee 


GaAs device sssaieeaeteteeetamnianeiitieietmnaniianaaesnsaineniiniann 


@High frequency IC (Wide-band low-noise amplifiers ) = 
. 
[ecronews | carvpese [6 | +» | mo | | © | = | 10 | ons [ew tan20] 5 8 
== CD 


@Circuit @Dimensions (Unit : mm) 


<a 
O 
S 
QO 
os 
— 
Oo 
S) 
Oo 


Packing condition 


Packing type Ordering code Quantity (pcs) 
Embossed taping BG2011SM-B TR 3000 


Packing 


20.2Min. 


oO. 
$1.5 +5"! 


180Max . 


Feeding direction 
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Standard ICs 


Operational amplifier /comparator 


@Operational amplifier | 
Supply voltage ar Common-mode input j : ra 
“ow rower LoL LoL oveot5 | 2 | | 02 _| Ground sence opsraton| DP RORWISSOP BW 
WR [fet veers [2 [8 | 02 | hound sense operation DIP6/SOP6/SIPO_ 
[fof verses) + | © | 1 | Pow coersin cot [OP /sori | 
vow nose [[O[ | vervivec1 | 08 | 8 | 10 | High stbity | DIP6/SOPE/SP6_ 
[fo] | vertisveo-1s | 2 | 1 | 07 | tow vtege operation [DIP@/SOP8/SiP@ 
: p58 | 2 hi 
(ee a 


0.5 
2 
BAISZ0/F/N fol verve | os fs Hah slew rte | DIP6/S0°6/S8 
0.5 
HIGH SLEW RATE 


[fol | veetaves-2 [os | 1 [Hien sew rate | ¥Pa/s0ra/siPe | 
fol | vetvec1 [05 | 5 | 6 | tow-votage operation [SOP 
fol [ wetmveon | 08 | 8 | 4 | High sabity | Po /S0PE/SP | 
Note : 1.Offset voltage and current are typical value. 


@Voltage control operational amplifier 


Supply voltage a No. of circuits 
Part No. Classification Feature Package 
fra oe : 
BA6110/FS t2~2415 Current control type LOLs Wes Gain can be controlled by control current. Built-in bias diode for decreasing distortion. | SIP9/SSOP-A16 


@Operational amplifier with output select switch 


Ui Synchronous input 
: Number of circuits Select y panied Offset voltage Offset current Slew rate 
(V) Function ate voltage range (V) (mV) (nA) (V/ 28) Package 


BASIQBFN Pol [ [e contacts [~ veen~voo=1 SOPE/SPS 

BAsi20/F wir ouput [TP O[ [2 contacts | veri veo=1 piPi4/S0P%4 
select switch 

Yeas | 6-8 Pf FO contacts | oves-1 [os | 50 SSOP-Aa0 


Low current ee 
consunption Output circuit type 


| © | Open collector _| DIP8/SOP8/SIP8 
| © | Open collector _| DIPt4/SOP14/SSOP-Bi4 


Supply voltage range 


@Comparator 


Supply voltage range | Number of circuits | Common-mode input 
pply voltage rang voltage range (V) 


Mt fe 4 | vecssv 

BMOses/FIN | sI~e@ | | O | | __0~voo-18 

saosse/ripv | sis [| | | 0 | o-veo-ts 
Output current 


Comparator level(V) 
(mA) Condiction (Vcc=3V RL=5600) Feature Package 
COMP 1;COMP 2|}COMP 3/COMP 4|COMP 5 


It is possible to use it as a level meter L of a dot display. 
BA38I8F 1.6~3.6 SOP8 
2-wire system of remote control is available. 
BA3819F 2.0~5.0 Aut powen=oft function enables stand-by with _no_ input. 


Voltage regulator 


@3 terminal regulator 


er Supply voltage range Output voltage (V) ~ Output current Paste 
ae (V) Faicd wte | 5 | 6 | 7 | 8 | 9 [10 | 12] 15/18 | 20] 24| (mA) 


Package 
Pearoa [sao] 28] | | | | | | | | | | | | Wide iat voltage range 
aa er te ee 
Cr A 
| pairemoo ses |= | OFOFOLOLOJOLOLOJLO]L OO] 500 __| Buitin shot cicut curent potecion an 
famed sees [= fo fofototolofofoTofo fo] 100 | thermal shut down circu 


@Switching regulator 


Part No. Supply Function Feature Package 
voltage (V) 


BA6161N/F 
BA9700A/AF 
BA9701/F 
BA9702FS 


Offset voltage Offset current 
(mV) (nA) 


@Comparator array 


Number of 
circuits 


Supply voltage 
range (V) 


Output block is push-pull type (psuedo-totem pole type) , so value of 
On and off currents can be set independently. 


RC timer 


Supply voltage 

range (V) 
| BA2220—— 4.5~16 Timing range from microseconds to hours shad 
SIP8 


eer DIP8/SOP8 
Ising eage trigger e 
g edge trigger typ ann 


Falling edge trigger type 


Timing range from several milliseconds to minutes. 
Low current Consumption. 
(Icc 0.75mA.pertimer) Two fundions can be configured as a delay timer. 


BU2302/F 


BU2305/F 


(Bit) (nS) voltage 
=r [800] in rei data ich Naieaton pe ———id 
a |e | 250 |__| Muttinting operation is possible Differential current output. | DIP20/SOP22 


Number|Output Max.voltage} Output current Input imp. Input active Output current Circuit 
Patino. (ko) emma Ltever_| tye | construction dnd ams 


BA664 Darlington Built-in clamp diode DIP14 
BA13001F 


Built-in diode to absorb surge. | SOP16 
BA13002F With strobe terminal. SOPI6 


Panes | 7 [ 


BA6212 


on 
O 


6 
p= fives | 
Built-in diode to absorb surge. 


oq ol =—+ | 


oO 
O 


: 


: 
2 


Darlington | Built-in clamp diode. DIPI6 


ee) 
oO 


cq 
oO 


ND ie) 


320 
320 
500 
500 
500 
500 
100 
15 
30 
30 
100 
0 


Driver 
@LCD driver 


4bit parallel 
1/240 Abit parallel 


wBU9742KS 3.5~6.5 32 STN segment 


Notes : 1.%7: Under development 


SJ plepueys 


a 
O 
5 
oO 
= 
=, 
Oo 
7) 
cn 
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IAT? BU2092/F Output inhibit terminal is provided. 
Shift register and storage register can be clocked independent of the other. 


Standard ICs 


Driver | 
@Serial in/parallel out driver | | | 


{Power suppl tout current 
We | ima | ODM | Cutout bits 


BU2042/F 


Output is high Z at power-on. 
12 Output inhibit terminal is provided. DIP18/SOP18 
Shift register and storage register can be clocked independent of the other. 
High voltage (25V) output version of BU2040/F DIP16/SOP16 
Output is high Z at power-on. 


High voltage (25V) output version of BU2040/F 


Output is high Z at power-on. DIP18/SOP18 


open drain 
3~5 20 
BU2114/F poe | we ee Provided with transparent latch and enable terminals DIP18/SOP16 


BA823/F a: ae 200 Can be connected in series. DIP16/SOP16 
open collector 
BA829 | 8 | 800 Re aek- he, see wl Standby function. Can be connected in series. | DIP18 


@Logic with driver 7 : 


Output withstand voltage 30V. Output current 40mA. 
| BA6267/F | = 5—s| Bch buffer sid Output withstand voltage 18V. Output current 40mA. 
Output withstand voltage 7V. Output current 40mA. 


CMOS logic 
@BU4S Series 


range(V) 


Supply voltage | Classification Function Feature Package 
range(V) 


Quad analog switch 


BU4SU69 
BU4S71 3~16 
BU4S81 
BU4S584 
BU4S66 


@BU4000B Series 


Part No. 


Standard CMOS logic 


BU4016B 
BU4066BC/BCF/BL/BFV Quad analog switch 


BU4051BC/BCF/BFV | 
Analog switch 
BU4052BC/BCF/BFV 
BU4053BC/BCF/BFV 
BU45518/F , 
BU4OOIB/F 
BU4ONIB/F/L 
BU4030B/F 
BU4070B/F 
BU4O81B/F Gate 
BU4093B/F 3~16 
BU4069UB/F 
BU4503B/F 
BU4584B/F 
BuAote/F 
BU4O15B/F 
BU4021B/F Register 
BU4094B/F 8-stage shift/store register (3states) 
BU4528B/F 
Monostable multivibrator 

BU4538B . ‘Dual high accurate monostable multivibrator 
BU4028B BCD to decimal decoder 

BU4042B 


@Dual inverter for crystal ceramic ocsillator 


BU2007F Dual unbuffer inverter — Dual inverter version of standard logic 74HCU04. | SOP8 


Low power dissipation 

Wide operating voltage range:3 to 16V 
High input impedance 

Fan-out 

Direct drive of 2 L-TTL inputs 
and 1 LS-TTL input 


Motor driver tht 


DC motor driver 


Supply voltage range(V) | Power dissipation | Maximum output current 
Part No. Channel 
(mW) (mA) 


BA6209/N 6~18 2200/1000 HSIP10/SIP10 
BA6218 4.5~15 800 
BA6219B/BFP-Y 8~18 2200/1450 
BA6222 8~18 2000 
BA6229 8~23 2200 
BA6285FS/FP 4.5~15 800/1500 
BA6286/N 4.5~15 2000/1050 
BA6287F 4.5~15 


HSIP10/HSOP25 
HSIP10 

HSIP10 
SSOP-A16/HSOP24 
HSIP10/SIP10 
SOP8 

SSOP-A16 
BA6289F 650 SOP8 

BA6417F 3.5~15 | O~15 650 SOP8 

BAG418N 800 SIP9 

BAG419F 650 SOP8 


BAG288FS O~15 


BA6885FP/FS 1500/ 800 HSOP24/SSOP-A16 

BA6886/N 2000/1050 HSIP10/SIP10 

BA6238A/AN 2200/1000 HSIP10/SIP10 

BA6239A/AN 2200/1000 HSIP10/SIP10 
= ae 


BA6246/N 8~18 2000/1000 HSIP10/SIP10 
BA6247/N/FP-Y 2000/1000/1450 HSIP10/SIP10/HSOP 25 


BA6249/N 2000/1000 HSIP10/SIP10 
BAG259N 1000 SIP10 


Note : 1.s%: Under development 2.F : Forward, R: Reverse, S : Stop, B: Brake 3.Power dissipation depends on mounting PCB. Evaluation is required(especially when SOP). 


Electronic governor 
Power eae 
| BAG220 0 

one 
: 


Note : 1.Power dissipation should be evaluated under actual mounting condition (especially when SOP package). 


Package 


Control system Application 


a ee DIPS 
6V to 12V electronic governor 
DIPE 
DIP8 
a SOP8 
3V electronic governor 
DIP8 


SOP8 


Current proportion 


Single phase full wave motor driver (for fan motor) 


Supply voltage] Power dissipation | Output current Lock detector {Rotating automatic | Rotating output | Output power | Output spike | Thermal shut 
Part No. Lock detector < Package 
| Pat No. range (V) (mW) (mA) : output restart pulse Tr killer diode down circuit 9 


Note : 1.Power dissipation should be evaluated under actual mounting condition (especially when SOP package). 


2 phase half-wave motor driver (for fan motor) 


+ ainati : Rotating : : 
Part No. Supply voltage |Power dissipation} Output |{Cuncent source | Hall input eckcde Bsus Lock detector sie caaceete Rotating pulse |Output block Output spike heal shut Package 
range (V)} (mW) curent(mA) | for hall element| hystersis output restart output | power Tr | killer diode {down circuit 


[ansaoor [anos | wo | mo | 0 [| o |o | | | | | | ——isone 


pease | awa | ao | vo | Oo | oO | o | | | ft ff foe 
| Bassoa/r | a~2e | eoo/aso| 70 | Oo | Oo | Oo | | of | ff | pre/sore | 
| Baeaos/r | 4~28 | soo/sso] 70 | | oO | O | Oo Tl Oo FUT a0 8 
| Bassor/r | s~145 | soo/sso| oo | | | OO | OT Oo FT OOO} iP a/0P8 | 
| Basaosrs | owas | aso | yoo | | | OT OP OT OT Of OO ss0 ate 
| Bassor | swt | 900 | oo | | | OT OPO CCU OO 8 fr 
pepaosoars | s~ts | aso | oo | | | CO CT CO Flo | OT OT OO [s80P-ate 
pepassiors | swis_ [| eso | oo | | | OT Oo OO | 8809 -A16 


Note : 1.Power dissipation should be evaluated under actual mounting condition (especially when SOP package). 


S| plepueys 
JOAUD 100 


a 
s) 
| 
O 
P= 
= 
a) 
5 
a5) 
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Motor driver 


2 phase full wave motor driver (for cylinder) 


i Rotati ifi 
Part No Supply voltage | Power dissipation | Maxium output |Current drive Control input TSp Regulator for pias Amplifier bake 
range (V) current (mA) system Voltage hall element | “Ne ackage 


BAG414FS/FP-Y | 8~20 4000/1450 1200 | Linear =| O | SSOP-A24/HSOP25 


BAG826FS 1000 1200 SSOP-A20 


Note : 1.Power dissipation should be evaluated under actual mounting condition (especially when SOP package). 


3 phase full wave motor driver (for cylinder) 


Supply voltage range(V) fp issination| Maximum outout Saad ee See 
Part No. ower dissipation p Cunent dive system ene limit | Switching Package 
ontrol block Output block current (mA) terminal | regulator 


BAG455FS 1000 | 800 Switching SSOP-A24 


BA6450F 4.5~5.5 


800 itchi 
800 itchi 
BAG458FP-Y 1300 Pseudo linear 


BAG459FS 45~5.5 SSOP-A24 


Note : 1.Power dissipation should be evaluated under actual mounting condition (especially when SOP package). 


3 Phase full wave motor driver (for capstan) 


Supply voltage range(V) | 516, dissipation | Maximum output | Motor drive Rotation Reverse | Short | Regulator for| Ripple |Switching} Series 
Part No. direction Package 
system brake brake jhall element] cancel |regulator | regulator 


BAG432S 3~23 SDIP-M24 
BAG6435S 2000 4500 SDIP-M24 


BA6436P 1500 SDIP-P24 


BA6437S 1500 Pseudo 
BAG6438S 1700 linear 
BAG6439P/S 1500 
BAG440FP 1500 
BAG441FP 1500 


Note : 1.Power dissipation should be evaluated under actual mounting condition (especially when SOP package). 
2.97 (SAE HP 


3 phase full wave motordriver (for CD-ROM) 


Supply voltage range(V) | power dissipation | Maximum output | Motor drive Rotation | Reverse 
direction Feature Package 
system brake 
change 


Part No. 
Control blocklOutput block} = (mW) current (mA) 
WT BAGS40AFS 425~5.5! 3~20 930 1300 Pseudo Selection between forward /reverse by pin change and EC-ECR. SSOP-A20 
linear Power save and current limit features. 
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ICs for Industrial Equipment (Information Communication) 


3 

Phones = 
= = 

Block Diagram of Typical Applications = =. 

=. 3 


ISS131 x 4 


HS 
Li 
es BA8204 
Es es) BA8206 


Piezoelectric buzzer 


Tone ringers i Speaker, 


— 
(ee) 
=) 
oO 
=r 
=. 
ro) 
es) 
o 


@) Speaker, Piezoelectric speaker 


Speech 


. Pseude networks (i) ECM, Piezoelectric MIC 
inductance 


BA6566 
BA8&201 BA6569 


ISR35— 200A x 4 


Pulse “Tone dialers 


Melody IC . BU8307C 
BU2900 Series BU8309A 


@Digital cordless telephone ADPCM transcoder 


Supply a ralIOS Function /Feature Package 


¥rBU8710KS 4 channel ADPCM transcoder designed to ’88 G721 recommendation. Space saver at digital telephone base station. SQFP80 


@Speech network 


Li t DTMF 
Part No. ee Receiver | Microphone Loud speaker Muting Feature Package 
(mA) Res os amp. sient 
BAGS6G/F/FP ae Dynamic Wide range dynamic receiver DIP18/SOP18 
Tone RF radiation protection /HSOP24 


BAGSE7K 5135 cm Pee | fT TS Janivn swicrina 6 creat orPaa 
eet branch 


Lett bere 


slandard of U.S.A. 


Receiver pre amp. and power amp. are independent. 


Dynamic 
/ Ceramic 


DIP14/ZIP16 


Receiver noise further reduced 
from the BAB215, DIP14 


BA8215/L 2~100 


@Tone ringer 


Adjustable Withstand e 
Part No. starting Adjustable ee Power supply Feature Remarks Package 
oicht Starting voltage Circuit with hysteresis 
BA8204/F ie ae et Low power consumption |Successor products of BA6564A,//F DIP8/SOP8 


BA8205/F oe 40 Oy High voltage Successor products of BA6S65A,//F__| DIP8/SOP8 
BA8206/F LO 4 | 4 | oO. | Low power consumption | Successor products of BA6565A,//F DIP8/SOP8 


@Pulse tone dialer 
Supply voltage; Pulse rate | break ratio Redial memory ; 
BU8307CS/CF 2.5~5.5 rae 67/60 3+ Complies with standards of Japan,USA, SDIP22/SOP24 
NEM BUS309AS/AK | 10/20 | 67/60 | | © _| Ganada,U.K.Korea,Talwan and Australia. | CPU intface Transmitale in power faites. | SDIP32/QFP32 
Mea oni with standards Supports CPU common BUS. 
7 BU8325S/K 20~5.5 10/20 67/60 of Japan,USA,Canada,Korea, ; SDIP32/QFP32 
Taiwan Australia. Transmitable in power failures. 
@Pseude inductance 
Supply voltage | 
Part No. range iV) Features Package 
DC voltage is output from telephone line. 
iy BEB ZONE High input impedance and low input/output voltage difference for easier power supply design. DIP8/SOP8 


Ne 


Ne 
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{Cs for Industrial Equipment (Information/Communication) sss 


Phone 


@DTMF receiver 
Supply voltage range 


BU887 1/F AT5~5.25 45dB F |  Grystal Wide dynamic range DIP8/SOP18 
a7 BU8872/FS 4.5~5.5 _ 45dB eee cd Crystal /Ceramic Wide dynamic range DIP8/SSOP-A16 
BU8874/F 4.75~5.25 45dB a eae Crystal Wide dynamic range DIP8/SOP18 


@Tone decoder 


Part No. ay Oa ene Function 7 Feature 


BA1604/F ich PLL tone decoder. DIP8/SOP8 


Suitable for voice signe! changeover mixing of cordless answering phone. | SOP24/SSOP-A24 

SOP24/SSOP-A24 | 
SOP20 
SOP16 


Power down 
function 


@Cross point mixer 


Cross point 
switch 


Input 
buffer amp 


Output 


Supply voltage range 
. mixer amp 


(V) 


Part No. 


Suitable for voice signel changeover 
mixing of cordless answering phone. 
Power saving 

Low noise 


@Panel interface 


Supply vol 


CPU interface 


QFP64 
SQFP56 
QFP44 
SOP 24 


EN euesioak | te~ss__| 77S TSS 
as ae 


With CPU interface, serial data transfer 


Melody IC 
@For telephone 


Supply voltage range} Stand-by On hook ; Sound emt 
Part No. ficrian dial Hook switch | Hold switch Tone Snured Music title Package 


@For door chime 


ep Two melodies. Six different chime sounds.Hold play and one shot play selectable. DIP18 
| Bu2c3sF 6 sors 


Eight different chime sounds. RC oscillation and ceramic oscillation. Suitable for door chime. 
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Image sensors 


CIS 


Block Diagram of Typical Applications 


A//D converter 


Image Memory 
64KSRAM 


BR6265 


Image processing 


BU2141B 


Member memory 
EEPROM 


BR93LC46 


8bit microcontroller 


RAMICS-8 


Motor driver 
System control 


BA6885 Sensors gate array 
BA12000 Series BU12000 Series 


© Telephone line 


Printheads Printhead driver Telephone modules 
Therrmal printhead LCD modules 
BP3008 


. (Custom ) 
LED printhead BP3009 


@image processing ASSP 


range (V) interface | converter | correction 
A ) 
ay eines | 8 _| sit eon [5-5] oto A | sari0o 
peuaisak | S| St * ata [3 fows| Oo [ oO Yontnal rea 
eeuzseKs | 5 | _ebt___| 5% aatatons Po [ows [Oo [2 ontonat | [sarPi00 


Note : 1.6-bit error distribution is equivalent of 64 tone halftone and 5-bit, 32-tone. 


Communications equipment 
@FM-IF system 


Supply voltage 
Part No. sd e IF DET Squelch | Center meter 
range 7 


pac | rete | ecko 


@Microphone amplifier 


Supply voltage 
Part No. PPly g Function Feature Package 
range (V) 


BA3414L 3.5~14 Microphone amplifier for FM communication equipment. Built-in transmit/receive switch. Pre-amplifier with limitter. ZIPI6 


@FM intercommunication 


Supply voltage 
Part No. ed PLL system Squelch Function Feature Package 
range (V) 


BA1602L b= HORI 3, Ou ew ihe, se A Full duplex communication and press-to-talk jaan possible . ZIP18 


juawdinby jeWjsnpuy 10} s9y 


—_ 
O 
= 
oO 
= 
=J 
Oo 
O 
on 
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ICs for Industrial Equipment (Information /CommuniCation ) ssn 


FDD 


Block Diagram of Typical Applications 


RPI-131 j PHOTO 
| INTERRUPTER 


Single-chip FDD available in full-custom design 
Read/write amplifier EDD controller 
sabaibitegad S2PCS Series e 
RPR-359F PHOTO 
REFLECTOR 


Motor driver 
BA6470/80 
Series 


Transistor array 
BA12000 Series 
BA13000 Series 


BAG580DK 5/12 | | Inner /Outer track 2 stages 
a :,. | 1M/1.6M/2M 3 stages 
‘4_i, | IM/2M_ 2 stages | Sce type 
BAG6O7K ee ee eo re 
aa: | 1M/1.6M/2M 3 stages 
TIM eacs0eK sf] OP in | MENTATS es T ce ae, BAL LeMBL BeBUede) [OFPa® 
i, |1M/2M 2 stages 
@Controller 


Supply voltage range 


| BU9500K Includes all functions required for an FDD controller. 3.5”, 5” and 8” versions. QFP64 


@Moitor driver for spindle 


(V) Pd (mW) | lo (A) | circuit | switch servo mono mulivibrator] — (KHz) 
Goose | wo [13 [me | Oo [| Tf [| — [races 
a2~es | vaso | 10 
90 ~192 
90 ~192 


HSOP25 


360 


1000.8 ‘300 360 HSOP25 


‘ Listart 491.52 300 360 HSOP 25 


1450 1.0 H:start 1000.8 300 360 HSOP25 


1000.8 HSOP25 


1450 1.0 H:start 300 360 


1450 1.0 L:start 1000.8 300 360 HSOP 25 


600 x 1.0 1000.8 300 360 | SSOP-P32 


L:start 


. 600 1.0 L:start 360 {| SSOP-P32 


1000.8 300 


4003 1.0 H:start einer QFP32 


300 


400° 1.0 H:start 1000.8 360 QFP32 


Only index 
amplifier 983 


i¢) 
id) 
(o) 


400>« 1.0 L:start QFP32 


360 


BA6496K 26~65 400% 1.0 L:start 1000.8 330 QFP32 
BAG497K — 26~ 65 4003 1.0 Meta ane 1000.8 300 QFP32 


6003 1.0 faghad 1000.8 300 360 |SSOP-A32 


"7 BAG498FS 26 ~ 65 


BA6499K 2.6 ~ 65 400 > 1.0 1000.8 300 360 | QFP32 


L:start 


Notes :1.The power dissipation data of BA6495K,/BA6496K are measured in single unit. 
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Le. gists 
(EEN 


ae BH9590FP-Y 40~5.5 18 circuits, built-in constant current supply, Compatible with SCSI- | and _ Il HSOP25 


@Spindle stepper motor driver 


BA6480K 45~5.5 For 2”FDD. Holeless spindle motor driver and stepper are integrated on a single chip. Stand-by mode. QFP44 


ODD 


@Laser power controller 


ly volta ; 
Part No. Supply: Wolage Function Feature Package 
range (V) 


BH9610K Laser power controller High and low recording signal levels can be preset by the user. Includes an error detection circuit. QFP44 


@Spindie motor driver 
Supply is range 


witching accuracy oO 
revolutions locking 


beets anes 
5 [sare [ 60" [neoras 


Output 
Current 


Power 
dissipation 


BAG850FP-Y 42~6.5 | 4.2~13.3 1450 
BAG851FP-Y 42~65 | 42~133 1450 


Stand-by 
Circuit 


Reverse 
brake 


digital 


\+ 
iw) 
oO 


SCSI active terminator 


| 


Special function 


range 
BA7042 : VCO with sensitivity Center frequency can extemally be set. Sensitivity to control frequency can be set | pp, 
adjustment by external constant (Built-in sensitivity control amp.) . 


Juawdinby jeijsnpuy 10) s9j 


— 
Oo 
= 
oO 
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?) 
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ICs for AUGIO APPLICATIONS umm 


Block Diagram of Typical Applications 


3V FM/AM stereo headphone system 


FM AM 


Front end IF system Stereo multiplexer 


BA4425 BA4240 BA1360 


Pre power 


; jovernor 
Music sensor g 


BA3708 BA3528 


BA3529 
HEADPHONES 


Stereo double cassette recorder system with radio and CD player 


IF-HVIPX 
BA1442 


Front end IF system Stereo multiplexer 


BA4236 BA1332 


BA4424 


PLL TV multplex demodulator 
BU2616 BA1407A 


System preamplifier for 
doble input 


BA3423 
(ac) Preamplifier 


with ALC 
a . BA3312 


is) 
Be) 
™s 
ao) 
QP 


Playback preamplifier 
for double input 


BA3416B 


QP 


Data processing 


& Pre servo amp 
t Pick-up BA6353 


CD driver 
BA6395 
BA6398 


Requiator ICs for radio ; Graphic equalizer 

cassette recorder Electronic governor Music sensor 

system BA3707 BA3812 
BA3930 Bnozee BA3822/23/24 


Series 


Band-pass filter 
for spectm analyzer 
BA3830 
BA3832 


Power amplifier 


20mW x 2 


BV 320 


BA5412 


POST AMP 
BA3558 


Level meter 


BA6124. Series 


LED Driver 
Display microcontroller 


BU34224 


High frequency signal process 


@Front end 


Part No. 


Headphone} Radio cassette 
stereo 


Misv 


BA4405 


| 
Feature Supply voltage 
range (V) 


Built-in varicap diode for AFC. Low power consumption. 


Built-in varicap diode for AFC. Low power consumption. 


Low power consumption. 


1 
Low power consumption. SIP7 
1 


Application 
Headphone 
stereo 
Wi1.5V 


Radio cassette 
recorder /car audio 


BA403 
BA4110 
BA4230AF/AFS 


av |_| 
Application 


Headphone | Radio cassette 
stereo recorder /car audio 


Part No. 


Application 


stereo 


Headphone | Radio cassette 
recorder /car audio 


Built-in varicap diode for AFC. Low operating voltage. Built-in IF amplifier. 


Double balance mixing system. SIP9 
Built-in varicap diode for AFC 
Built-in IF amplifier. SIP9 
vi Built-in varicap diode for AFC. 
Ryle Sie 
is available SOP8 


Excellent 2 signal characteristics 


Supply voltage 


FM Feature Package 


IF range (V) 


Quardrature detector system. 
AM audio control pin. 


Function 
FM 
F 


Supply voltage 
range (V) 


DIP16 


DIP16/ZIP16/SOP16 


Muting pin. Separation control pin. 4.5~15 
Low power consumption. 


F/ 


= 
= 
< 


Wide dynamic range. 
Low distortion. 


Wide dynamic range. Low distortion. 


= 
= 
= 
ies 


1~2.5 | SOP16/SSOP-A16 


18~4.5 | DIP22 


Soft muting 


Forced monaural pin. | Buit-in function 


Low operating voltage 


Function 


Supply voltage 
range (V) 


Feature 


Low power consumpting.Sound muting by IF level. 


No AM. IFT required. 


) : 
Adjustment-free FM quardrature detector. 
Few external components. | For normal S curve (lower heterodyne) | 3.5~7.0 | DIP18 
) 


For reverse S curve (upper heterodyne 3.8~8.0 | DIP20 
For normal S curve (lower heterodyne) | 3.8~8.0 | DIP20 


Adjustment-free VCO 
Less external Components 


Suoediddy olpny 40} sj 
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ICs for Audio Applications 


High frequency signal processor 
@PLL frequency synthesizer | 


Supply voltage range (V) |Maximum operatin 
Part No. Sie ge (WV) ioe _ Standard frequency (KHz) Feature Package 
| frequency Miz | 
BU26t1/F 40~6.0 | 3.5~6.0 430 100 50 2 Easier interfacing to microcomputer | DIP16/SOPt6 | 
| 9 5 | 3 ports 
BU2614/F/FS 27~6.0 | 40~6.0 130 25 125 6.25 3.25 Low spurious output, 7SKHZ X’tal, w/lh counts | pipie/soP16/ssoP16 
YY 5 3 7 ports 3 ports 
BU2615/F/FS | 2.7~6.0 | 4.0~6.0 i ee een nou DIPt6/SOP16/SSOP16 


25 12.5 Internal IF count detector | 
4.0~6.0 


5 
; 
; 
; 
10 
1 
. 25 12.5 10 With IF counts 
25 12.5 10 With IF counts | 
27~6.0 | 4.0~6.0 
@TV multiplex : 


Note : 1.5% Under development 
| Supply voltage range ; 
Part No. (Vv) Function Feature 


BA1407AL/AF TV multiplex demodulator IC | On-chip mode selector(STEREO, MAIN, SUB, MAIN /SUB).Built-in display driver. 


@FM transmitter 


Supply volt 
BA1404/F 1~2 Gor Fd Steiee tenement ane BE Seclnton DIP18/SOP18 
Constant voltage output for frequency adjustment. 
BA1405F FM stereo modulator Stereo modulator can be easily fabricated. SOP18 
BR ld 
Low frequency amplifier 
@Pre amplifier 


Function 
recorder stereo amplifier |amplifier| circuit | switch | SW | switch 
wom [eite, [7] | | | | | | [twasoin [ea [ar 
es OO a 
SIP8/SOP8 


ZIP18/SOP20 


BA328/F 
BA3304/F 
BA3306 
BA3308/F 
BA3310N 


Built-in rectifier diode. 
Built-in rectifier diode. 
For auto-reverse. 
Built-in LED driver for display. 
For auto-reverse.Built-in LED driver] 6~14 | DIPIG/SOPI6 | 
Built-in LED driver for display. 


For double cassette. 
For double cassette. 
For auto-reverse L/R MIX OUT. 
Sy cui circuit 
4.5~A0 


BA3402 
BA3404F/FS/L 
BA3406AL/AF 
BA3408/F 
BA3410AF 
BA3412K 
BA3413F/FS 
BA3416BL 
BA3420AL 
BA3423S 
BA3424F/FS/S 
BA3430F/FS/S 
BA343 


\ 


O 


Supply voltage range . . . 


12 _ 2ch transistor array of level control with desable pin. SIP8& 


@ALC 


Part No. 


ie7 BAS221AN 


@Line amplifier 
Application i Gvc Supply voltage 
Part No. Number of circuit Remarks Package 
Radi igre ee 


mw | mw | 2 | | Fixed gain type. 
. 0 
BA3STI8BL | om | m | 2. | 620, Gain setting without external resister. ZIP18 


@Pre power amplifier for headphone stereo 
Function 
amplifier switch 
ae Cs a 


BA3S14AF 
40mW x 2 ine 


: 
mW 


Peassot 
@Headphone stereo pre power governor 


Function 
Part No. Application Pre Power amplifier Equalizer Feature 
i Governor 
GAIN(@B) | EVF [input swren| switch 
BA3528FP 3V A 34mW X2 | 20mW x2 36 


@Power amplifier 


Application Function 
Supply voltage 
Part No. Radio cassette |Headphone |Number of . Feature Package 
range (V) 
recorder | stereo 


| | MV 2 Gain 21dB.Built-in power switch circuit. 


Low noise. | SIP9 
BA527 


Supply voltage 
range (V) 


stereo 


es 
eee! 
ome 


Supply voltage 
range (V) 


Applying noise reduction.| 1.8~6.0 | HSOP28 


— 
Oo) 


—_ 


G) GQ | ® 


High ripple rejection. SIP9 


4.5~14 | HSIP10 


Low power ON/OFF noise. sIP9 
Built-in capacitor for phase adjustment. SIP-M12 


Fixed gain 4.75dB HSIP10 


Low power consumption. SIP9 


BA534 


BA5404 
BA5406 


BA5410 
BA5412 


BA5413 
BA546 


Suoneaiddy oipny 10} 9] 
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ICs for Audio Applications 


CD/CD-ROM 
-@CD driver | 


Supply voltage | Power dissipation 
Part No. 
Path ange _() oa eee 


Output [Number of ; __ | Operation 
By ew external Components . 

BAG296FP 6~Ox1 3.8Vpp Few external components. | HSOP28 

BAG297 AFP | 6x9 | 17k | 4.5Vpp Applycable digital servo. HSOP28 


NM | NM] Me 


2.0 a ae 

7 a as 

mt] aoa ces 

e~o | 1. a ee 
_BAG298FP 4.5Vpp | © | © _| Few external components. | HSOP28 
BAG299FP 6.0Vpp || O_| revere ommeis. susie a aio, | HSOP2B 
1 BAG3O2FP 4.5Vpp BTL | |_| tie ts. Fer eel craets | HSOP28 

. i ce ae ) 

. : po 

ot Oe |_| 

x2] os ae 
~ or om 
ae ee 
~Q 


H bridge 


Ne 


NET BAG394FP 31~11 4.5Vpp ey H_ bridg Low operating voltage: 3.5V HSOP28 

NEM) BAG395FP 45Vpp | 39 BTL 

PSY BAG396FP 4.5Vpp BTL 
6 


5-CH driver, Loading capability HSOP28 
Independent muting HSOP28 


BA6398FP w/o VCC muting HSOP28 
General purpose HSOP28 


Few external components HSOP28 
vo ay Wide dynamic range HSOP28 
Oo | few vote, Brake mode HSOP28 


Ne 

MG BAG397FP 4.5Vpp BTL 

WEY BAG398FP } 6x9 | 17% | 4.5Vpp BTL 

MEY BAG399FP 4.5Vpp H_ bridge 

IN) BAG790FP 5.4Vpp BTL 
Wf sacsoore [isso | 7* Lom | | on 


Ne 
Notes : 1.2*1.Driver can operate at 5.5V. 
2.>*2.Driver cam operate at 4.5V. 
' 3.%:Value measured under actual operating condition . 


@CD-ROM driver 


@Loading motor driver 
Supply voltage | Power dissipation Output — {Number of | : ; Operation 
Part No. tora TSD | Muting pin i Regulator Package 
Pt ane | mmm] oom [cur | 752 | Maeve (“rein | Per | Feat 
8V 2 CH independent FWD/REV 
8V 2 CH independent FWD/REV HSIP-B12 
@Pre servo amplifier 


Part No sd A eee Feature ee 
| range _() 


BA6353S ee se ae ree Sc ae ee ee ee eo Built-in all amplifies and switches for CD servo system SDIP42 


@Post amplifier 


Supply voltage 
Part No. Feature Package 
1.8~6.0 Amplifier for CD which has built-in Auto ON/OFF. 
BA3558K FP32 
BAssseK 5.5~7.5__|_de-emphasis and headphone amplifier | eo =| [el Stand-by supply_system. 


@Peripheral IC of portable CD 


aia? BA3124F 1.7~7.0 Line output muting 4 channels, 63dB muting attenuation SOP8 

LE BASS90F 2.9~3.6 | Pulse width control Controls pulse width in proportion to battery voltage SOP8 
NEL BA3990F Ripple filter lo-O~18MA RR=38dB } SOP8 
27 BA9709F 1.7~4.5 Power transmission efficiency 83% SOP8 


Supply voltage 


range (V) 


30 


WEY BA3S840KV 1.7~3.6 Prevention sound leak from head set. Auto boost control. VQFP48 


@Bass boost system 


Ne 


Accessories 
@Electronic volume 


Supply voltage Number of Built-in reference | PRE 

Part No. Function Feature 
| Pat No. range (V) circuits voltage —_| IN/OUT 
BA3852FP 7.0~9.5 Electronic volume contro! for car audio. a a ae 


BA3853FS Volume, Balance, Fader, Tone (bass, treble, ) Loudness ae ae Control by DC voltage. 


@IC for graphic equalizer 


=, 
Teaser | as~ | worawa| 6 | 80 | 22 [om | s | - | 0 | 0 [amwsore 
Paaseazisies | as~w [weno | 5 | 70 | an [os | | - || _—*(sePas/ssorsaan_ 
Paaseasis | as~w | eeo | 5 | e7 | #0 | om |e | so [|| —~‘(semea 
Peasezas | as~w | wweo [5 | 70 | ses | os [| w | - || [serea 


@Preset graphic equaliger 


aye 
Part No. Supply voltage Format Sikes beet ot Feature Package 
range (V) current(mA) | positions 


HSOP28 
SSOP-A24 


Suonesiddy oipny 10} sj 


a 
O 
S 
oO 
= 
=. 
O 
CO 
on 


Ri=160 
Bass | Treble _| 


Supply voltage Power muting 


range (V) switch 


po Built-in 30mW power amplifier SOP22/SSOP-A24 
O(OCL) | On-chip S-BBS and AVC SSOP-A24 


Low switching noise at BBS ON/OFF | pIP20 
Supply voltage Number of Input ; 
Format 
Part No. range (V) | Format | Hand MIX AMP Input mix. amp Feature Package 


@Display microcontroller for spectrum analyzer 


Supply voltage 
Part No. ee ee ROM RAM Function “Feature MTP icon Package 
range (V) 


img  fL 


Note : 1s%’Under Development 


Built-in capacitor for time constant and filter 


24-seg x 4-com LCD driver, 244 LCD display RAM, SI, PlO 


Makes an audio spectrum analyger when used with BA3830 series. 
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ICs for Audio Applications | 


Accessories 
@Level meter | 


Supply volta | 
ow | 


BA6104 Operating voltage range 9~15V. SIP9 
~BA6125 3.5~16 
5 


ar oe v7 Wide operating voltage range 3.5~16V. 
VU 


and reference requlator. : 
BA6137 3.5~16 Low curent consumption of LED. For red LED driver. SIP9 
BA6144 3.5~16 Wide comparate level -18~+13 dB SIP9 
BA6154 3.5~16 High amplifier gain. SIP9 


BA682A/AF 10~14 VU ule On aad eit perodecek: DIP18/SOP18 
BAG81A 10~14 ey a ee External setting of LED cument. LED can be controlled by | DIP18 » 
i Si y 

12 Dot/Bar Power | rectifier amplifier. dieting: ederial. iesisior 
BAG83A LED direct drive. | eae 
BA689 10~14 7 Linear bic 
BA6820F 45~55 2ch display by dynamic drive system. RIN=3kQ | sope2e 
12X2 | Bar/Peak hold VU 
BA6822S/F 4.5~5.5 


DIP18 
DIP18 

2 mode display by independent AC and DC display. 

Peak hold function -7 ~10dB and cancel function. Muting function. RIN=300Q | SDIP22/SOP22 
DIP18 


BA668A 15~17 Peak hold ae Built-in rectifier circuit. Peak hold function -1~8 dB. High input impedance. 
BA6146 7.5~20 12 Built in input rectifer amplifier meeting both AC and DC input signals. DIP16 
| 7.5~20 | oe ! 
Wide operatingvoltage range 7.5 to 20 V. Buit-in power supply muting function. DIP16 


BA6148 7.5~20 
SDIP30/SOP28 


BA6810S/F 45~5.5 12x2 | Bar/Peak hold 
}45~55)  [12x2 

BA6800A/AS/AF | 4.5~5.8 sak ies DIP28/SDIP30/SOP28 

uty cycle : 
BA6803S 45~58 VU SDIP30 
16x2 | Bar/Peak hold 
BA6805A 45~5.8 Duty cycle : 1/4 DIP28 
BA6806S 45~5.8 


@Ground isolation amplifier for car stereo 


Supply voltage | Number of | CMRR THD | Output noise voltage 

Part No. 

range Se (dB) (%) (Vrms) Feature | Package 
BA3121/F/N 0.002 High CMRR. Small external capacitor. DIP8/SOP8/SIP8 

@High voltage head switch 


Part No. Supply voltage Function /Feature Package 
range (V) 


BA3126F/N 4.5~15 2 high voltage head switches for play back and 2 switches for record. . SOP14/SIP9 


@Auto scan meter 
| Supply voltage 
hee 2] SiPa 


BAG95 4.5~14 3 Tuning/detuning 
Dey ct Level meter 
BA685 6.5~15 direction indication DIPIG 


@Square-law compression amplifier : 


Supply volt 
Part No. saad es eas Circuit Function Feature Package 
range (V) 


Sensor amplifiers 
@Tape end detector 


Supply voltage Output current Input amplifier Output | 
Part No. Plunger drive ioe Remarks Package 
range (V) (mA) Built-in regulator 


@Blank detector | 
Supply volta Output Blank detecti Output pul Forced Protectio 
Part No. so aca alate = umber of. tune a es reeled i ore r ' a ; 7 PMUNger Package 
range (V) current (mA) time width stop circuit drive | 


Settable Settable 


Level adj. pin 


2ch display by dynamic drive system. 

Peak hold function -7 ~10 dB. 

Muting function 

Square - law compression amplifier. 


Available to 2 
mode display by 
independent AC 
and DC display 


Duty cycle : 1/16 SDIP3O 


Bar display at AM receiving. High drive current 25 mA/dot. 


Paasoert[ae~eo [60 ee ee 
ee ee 
aasror__[ ao~wo [| oo | SS 
Peasroer | ao~so | wo | Soir 0 
Peasrur | oewas[ 7 [= So 


Control 
@Deck key control 


Part No. supply vollage Function Feature Package 
range (V) 
Control! through non lock input. 
BA843 5 DIP16 
pens | Bey contol Ol tape Cees All functions that are necessary for control of tape deck are on-chip. ore 


VSC processor 


Part No. Supply voltage Function Feature Package 
range (V) 


BA1701 45~14.0 VSC system processer IC Capable of compress play rate by ratio of 1/1 to 1//2.5, Built-in motor speed control PLL circuit. | DIP16 


Note : 1..VSC” is a trademark of the Variable speech Control Company. This product has been specially manufactured for use in the VSC system under licence of VSC Ltd. 


System power supply 
@System power supply for radio cassete recorder system 


Part N Supply voltage |Standard supply Output voltage (V) Stand-by | Reference| Mode Reset ; Pack 

atNo [range (W)| votace ) [A [8 | © | D [©] F | tinction | voitage | switch | Fimtamt|  Packsae 
raasoaofess[ © |» ]s | -]s |e ]s | o | | 0 | 0 |spme 
snooze | sove| |e | s | 78 p= [ro [6-0 [ 6 |srana 
BA3926 SIP-M12 


oO 


o 
Ped Pe 
or] Oo 
Bal heey 

oO 


acm 
o.] 
a: 
ae 
7 4 
Fen 


BA3938 


Note :1.When operated from lower voltage than output voltages listed above,the output is the input supply voltage minus the drop voltage across output transistors . 


2.+7:Under development 
- . Chi bl 
mice: Muting as cas Package 
current(mA) switch pin output 


@System power supply for car audio system 
Supply voltage Standard supply voltage Output voltage (V) 
BACK UP (V) BACK UP (W) | A [8 | o | D | © 
3 oT seme 


=a aon 
oe) 
oe 
oo! 
Om 
co 
om 


SIP-M12 
SIP-M12 


HSIP-B12 
HSIP-10 


BA3933 6.522 SIP-M12 


oOo 


a xP 
oO wo 
> > 
oN) o 
co co 
©) (ey 
nN o 


1 
1 


5 


Part No. 


SIP-M12 


S 
> 
to 
4 
ra) 


Ld SIP-M12 
fe Tl SIP-M12 
ofan 


Notes : 1.When operated from lower voltage than output voltages listed above,the output is the input supply voltage minus the drop voltage across output transistors 


@Variable output supply voltage 


Output voltage can be set by external resistor. 
Built-in output current control circuit and temperature protect circuit. 
Low saturation PNP output. 


Ne HSIP-B1i2 


suoneaiddy olpny 10} $9] 


— 
a) 
S 
=) 
= 
=, 
es) 
CO 
5) 


33 


ICs for Video ADDIICATIONS ummm 
VTR System 


Block diagram of typical application 


Input via keyboard 


CAPSTAN 
CFG 
Capstan motor drivers i 
Syst trol Tuner timer 
BA6438 Pe erg er microcontroller FL 
=(= BA6439 BU38701 RAMICS.-4 = 
BA6440 BU38703 OSD 
BAG441 vinnie 
K PG 


DRUM 


Cylinder motor driver 
BA6414 
BA6458 


BA6462 Digital servo 


BU2780 Series 


Loading “ —(M 


reel motor 


BU2790 Series BA6209 : 
BU2890 Series BA6249 (w= 
CTL \. 
¢ 
On-screen 
PRE//REC amplifier Y/C signals processing display 
VIDEO » BA7182(2H) BH7502 + BU2871 
BA7185(4H) BH7507A 
VIDEO IN ©) ©) VIDEO OUT 
TUNER /IF Video “Audio switcher RF © RF OUT 
: Modulator 
BA7355 BA7600 Series 
LINE IN (©) (O) LINE OUT 
HiFi PRE /REC amplifiers 
AUDIO ‘ : BA7745/BA7746 
Level meter FL 
1chip HiFi audio signal processing BA6800 LED 
BH7773 BA6822 
PRE//REC amplifiers BH7776/BH7777 
AUDIO _— BA7795 >(OC) HEAD PHONE OUT 


Remote control encoder 


Remote receive 


BU2463 - Decoder 
BU2458 amppnet BU3463 System controller 
BU24421 WL BA6340 — BU3458 


BU24422 


TV signal processor 
@Single-chip TV signal processor 


Part No. puppy veltage Format VIF SIF Feature Package 
(V) Video signal | Chroma signal | V/H signals 


Suoneaiddy oapiA 10} S94] 


RF signal processor 
@IF signal processor 


Wide operating voltage range 
BA401/F 1.8~15 — IFamp single differential amp SIP5/SOP8 
Voltage gain 32dB(Vec=12V Ri =1k 02) 
On-chip IF filter and 
wBA7355S 8~13.5 NTSC VIF/SIF processor PLL full-sync Det. SDIP24 
audio Det. Circuit 


Note : 1.%.Under Development 


<a 
oO 
ED | 
O 
a 
ZT 
(@) 
Oo 
'op) 


Video signal processor 


@Y/C signals processor ~ 


Supply voltage Format 


range (V) 


| BH7502K1— | Integrated 


signal and luminance 
signal on a single chip 


Part No. 


filter input 

oO [0 [tare] —O | [eo Parone [Oreo 
Ooo ik] OY sn | FPSO 
Offa) [© | tower power [OFS 
[To [Joneses] [0 [tower power [varPa0 


Part No Supply voltage HQ ¥/E S-VHS Copy guard Muting = |Dummy-V insertion} 750 dri Package 
range (V) | NTSC SECAM separate input We 


Perssosm | s [| o|ej]elo |] | | | 0 | 0 | 0 |spra/area 
Pearsons | 5 |e |oj]oj] o | | | o | 0 | © [0 |sorse | 
raareows [5 [oe |oj|ol[ {| |~o | o | o | 6 |_o [sos 
rearzex [sj oj]o[o]o | o | | 6 | 6 |[~o [0 [are 


@C signals processor 


Supply voltage Format ; 
Part No. PY Vor Function Feature Package 
range (V) | NTSC SECAM 


BA7107/F/S | os | [| | o | SECAM chroma signal processor PB/REC can be switched by changing supply voltage. DIP28/SOP 28/SDIP30 


@NTSC/PAL format converter 


Part No. Bupply voltage Function | Feature Pakage 
range(V) 
BA7045/FS eee Sanat: Cometis ae earner Compatible with PAL-M format. B.M gain and burst gate pluse adjustment. DIP16/SSOP-A16 


BA7049S/FS Chroma subcarrier conversion for multi format. PAL chroma processor capable of processing both NTSC and PAL-M format REC/playback. SDIP24/SSOP-A24 


@PRE/REC Amplifier | 
Supply voltage (V) Number of REC amp constant [Recording Y/C 
at Feature Package 
Part No. hendceh Auto tracking interface Playback AGC current drive MIX a g 


5 


eg P|) —*S tno as so20 
diner fo OS 
Ee ee 


BA7274S 4 Olinear 


Note : 1.%¢Under Development 
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ICs for Video Applications 


Video signal processor 
@PAL/SECAM discriminator 


BA7007/F See ee PWM integration ani amenali! High discrimination performance. High noise margin. ZIP16/SOP16 


BA7025L pense eas PWM | PWM integration _| ae eee ee High discrimination performance. High noise margin. ZIP18 
High discrimination as 20~200mVpp. Built-in delay line amplifier 
B ATIO6LS FM guardrature detection g pp y p S7|P24 
1/ 2fy digital detection and M.M. for BGP. 


@Auto tracking interface 


Detector output Output waveform 
Supply Mies Detection | Audio level eeahire Package 
(Vv) | Audio. | Video | Video. |Peak detection detection] Integral Peak detecton| Integral Peak hold | Peak hold hold |gain switch} down detection 


; Integral sare 0 ~ 5 V. Wide input range 


Integral outa 0 ~ 5 V. Wide input range 

i; or ae output is 0 ~ 5V. Gain and frequency 
BA7047S t+ i oe |e can be adjusted by external components. SDIP22 

Detection output is 0 ~ 5V. Gain and frequency IsIPIO 
BA7048N a deel tel Se Chanclensice an be adusied by antomal conponets, | SIP10 


@Skew correction 


Part No. Supply:-valtege Function Feature Package 
range (V) 


V signal eliminate circuit. Sample/hold PLL phase comparison system. 
BA7022A 4.75~5.25 | Detection and adjustment of 0.5H skew distortion. SYNC separator is durable against level fluctuation and noise. 


SYNC separator detector has positive and negative output. 


@SYNC and separation IC 


| Supply voltage Output signal (sec) rene | 
Part No. Function AFC circuit Feature Package 
| patne.  oey| ——_Fereton a 
BA7046/F Composite SYNC if ot Phase difference between HD and VD is guaranteed.| DIP8/SOP8 _ 


@OSD 


Part No, | Supply voltage ae es ee 
range (V) Output signal {SYNC sep.} Microcontroller interface 


Tauascs [8] 8 | Gmomsio | 0 | 16 bt oe. [Buitn APO NO. Com anainmcne 6 wale [GRY —[NSG | SOPSE— 
pbuzssers | avs} ap | nop | | 8 eral With RESET terminal. Small package. NTSC/PAL | SSOP-A20 

|__| 8 bit serial | we With RESET terminal. Small package. NTSC/PAL | SSOP-A20 
raugevare [ae | ee | res || mt et | Wim RESET tre Gal paca, | Oven [arty | aco 


Note : 1.syUnder Development 


@Blue back 


Supply voltage |. 
Part No. Function Package 
range (V) 


BU2762AL | 5 | Generates NTSC/PAL composite color signals and black-white test patterns. Bilt-in YVTR signals selector switch. | ZIPIe 


BU2841AFS hes al Generates NTSC//PAL composite color signals and black-white test pattems. Bilt-in composite /chroma signals and VTR//Y signals selector switch. es A20 


@Test pattern generator _ 


Part No. SUpRIy: onage Function Feature Package 
range (V) 


BA7004/F | 813 | Test pattern generator. Few external components. | SIPS/SOP8 | 
BA7024 4.5~6.0 _ | Integrated test pattem generation circuit and VTR/pattem switch on single chip. Built-in video switch. -SFs/s0re 


@Titler 


Part No ee ee Format Function SRAM ec lcalaalkss Outline Inversion Package 
range (V) : aid cares’ "Ntsc | PAL| SECAM i 
Ait fomat_| Superimposi 256K 43} 2 Upper-botton- 


Superimposing | 
BU2846AKV 5 All format | Background color is selectable. VQFP48 
Scrolling and wiping function. 


Left-right 


a 


@RGB encoder 


Supply ee 
range ( 
NTSC format RGB composite 
BAT 2301S p RGB signal can be converted into NTSC composite signal. S7|P24 
encoder Video signal from outside can be superimposed on composite signal from RGB. 


BAGS91AF NTSC/PAL format RGB composite ) RGB signal can be converted into NTSC/PAL composite signal. SOP24 


@VCA for video signal 


Supply ee aaa Hones Circuit current(mA) Feat Power saving Pack 
Part No. eature ackage 
range | pens Single Ch|Dual Ch mode 


BA7655A/F Gain can be set within the range —6 dB and +6 dB. Small gain drift against temperature changes. Pe Se DIP8/SOP8 


@750 Driver 
Maximum |, ; 
Part No. Supply voltage output level rc Oe Circuit configuration Poature Package 
range (V) | (Vpp) (mA) : | 
‘BAT622/F ieee aq 5A , 2 input circuits include sink chip clamp. Two 750 loads can be driven by a single driver. 
, 1 input circuit terminated with 20 kQ, Sync chip clamp at the input interfaces with the pre-stage. DIP8/SOPS 
BAT623/F 45~55 pirsctesublecorinnurstor bad. Two 75Q leads can be driven by a single driver. 


Input can be directly applied to the base ‘no coupling capacitor required. 
Note : 1.%*Under Development 
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DIP8/SOP8 


Camera 
@EVF 


range 
Built-in horizonta , vertical drive and inverted 6dB video amplifier. 
BA7148F | 5 Deflection of video camera EVF| Compatible with models having flyback pulse width of 6 s sec. 


Built-in horizontal AFC, vertical drive and inverterd 6dB video amplifier. 
BA7149F | 5 Detection of video camera EVF| Compatible with models having flyback pulse width of 10 usec. 
@SSG 
Part No. Supply voltage Application Function Featuer Package 
range (V) 


BU2701F PAL’SECAM system camera SYNC signal generator 5V single power-supply. SOP28 


@Mic amp. for comcoder 


Supply voltage 


Note : 1.%°Under Development 


VTR audio signal processor 
@Single chip HiFi audio signal processing 


Part No Supply voltage Hi-Fi signal processing ee aes . a ae Sake 
| range W) Fw ppr[ PNR | MODEM | Savi au sind pons poset), _-Fahees 


myers | zeze | o;o|] o | o | 0] 0 | 0 [Pwale cow | 0 [sor 
mayen | se~=e | | 0 | 0 | 0 | 0] 0 | - [sera como | © [orres 
myer [sez | olo] o | o [ol] o | -  |Parter conto: | O [ores 


@PRE/REC amplifier of Hi-Fi audio 


Recordi Playback 
Part No, | Supply voltage | y | eucnune Puskas 
range (V)_ | REC muting OVER REC REC AGC | EP gain UP Head switch 
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WN BA7792LS 5~12.5 
WY BA7795LS 


ICs for Video Applications 


VTR audio signal processor 
@PRE/REC amplifier of standard audio 


Part No. | Supply voltage =e cease 
a range (V) | Input switch | MIC amplifier Head switch | Ripple filter | 


Paarrsasies | «es | |__| emo | owe | _o | 

raarrsrex [as |_| | 2mose | owre | © |_| Sitabe tr camcoder —=~=~=“‘*‘*d CSCS 

Pearroas | 7s~es | _o | |omiomm) o | o | | —S—SS—~CC—C— ew 

ras |__| | amee | 0 | 0 | | SSP 
on rs OO 


@High voltage head switch 


: re : : . 
BA7755A/AF aoa DC maximum withstand voltage +65V, AC maximum withstand voltage 120Vpp SIP5/SOP8 
2 control-terminal as current-control type and voltage-control type. 


@VTR KARAOKE echo system 


BA7760/F MIC amplifier Built-in low noise dual mic amplifier, muting function. DIP14/SOP14 


BA7725S/FS B~128 eee Built-in echo mix circuit with anti echo EVR; line mix amplifier; SDIP22/SSOP-A20 


mic muting function; buffer amplifier for composing LPF. 


BU9250S/F 4.5~5.5 Digital delay 8-bit ADC/DAC, delay memory, delay time selector, Delay time:120ms(fosc=375KHz) SDIP18/SOP18 


BU9251S/F Digital delay 


SDIP18/SOP18 


8-bit ADC/DAC, delay memory, delay time selector, Delay time:150ms(fosc=455KHz) 


Video ’ Audio switch 


@VTR signal switch 


6dB amplifier | 750 driver 
Circui 
ood low voltage characteristics. 
BA7131F Good | } h isti SOP8 


Pedestal clamp. DIP16/SOP16 


3 Circuits 
fF Good low voltage characteristics. | SPQ | 


BA76T1AN cd eee [ee ee ae Wide dynamic range. SIP8 
inputs 
| BA76I2N | 4.5~13 | ie, Hee y : 


Wide dynamic range. SIP8 
BA76G49A/AF | 4.5~13 


Wide dynamic range. SIP10 
Wide dynamic range. DIP14/SOP14 
BA7625 5 inputs (in 2 circuits)? monitor output hf! dlc sr 


@Video / audio signal switch 


DIP16 
Internal_circuits 6dB amplifier | 759 driver 
| Ba76oan | 5 Fe Wl 
2 inputs 


es dynamic range. Small distortion rate. 


@Audio signal switch 

Internal_ circuits 
BA7O56LS Output switch 2 lines 3 inputs and 2 lines 4 outputs a ee eee 
BA7057S Input switch 4 lines 8 inputs and 2 lines 4 outputs [ete lc mete cit. ee SDIP22 
BA7058LS Output switch 2 lines 3 inputs and 2 lines 4 outputs a rr are 
| 7~12.5 | 3 lines 5 inputs and 2 lines 4 outputs oe 


BH7733S Input switch 6 lines 10 inputs and 2 lines 4 outputs On Oe SDIP24 


@Signal switch for Canalplus broadcast (For video signal) 


Supply voltage 
Part No. ie - Internal circuits 6dB amplifer 75. driver Remarks Package 
BA7630S/F B-  || MER esate esta Serine Built-in 9 bit serial /parallel converter | SDIP22/SOP28 
broadcasting decorder. 


@Signal switch for Canalplus broadcast (For audio signal) 


Supply voltage 
Part No. ded a Function Feature Package 
range (V) 


BA7631/F | | Wide dynamic range. Small distortion. Audio signals can be switched by a single chip. DIP1 | DIPI6/SOPI6 | 
VTR audio switch meeting scramble broadcasting decoder. 
WN BA7632F howler =. a BA7631F with 140KQ input impedance Beeler 
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Servo system controller 


@System control servo 


Supply voltage 
re (v) Function ose fens — | : ik Servo hardware Package 


| Buse7or Software servo containing DFG,CPG, 
CFG and CTL volume sensor amp. Reat time VISS. |ICTL amp 
z= FP80 
Real time servo block is configured RAMICS-8 | 0.25/0:33 1 Sec a Pseudo H) counter | VASS | with AGC _ 
in dedicated hardware. 


@Digital servo 


Part No. Supply voltage Function DEMiny! Ve eapsen dan haps sped FM audio VISS ZVASS CTL amplifier Mix amplifier Package 
il (V) pulse generation cee a head switching 
| BU2780 Series | S| iterate sero circuit [2 Yave out] =O ; soe dh. ad Oe AOnly capstan | SDIP3O 


@FG servo 


a a [pIe/sorI 

BA6321 4 P FV convertion is settable by external RC. paseo J 
road) aeeeo [re |e a Ce 

BA6302A/AF 45~13.0 | ra | re | oOo | + | The difference between BA6301 and BA6321 is in DIP16/SOP16 

BA860 9.0~13.0 Motor speed phase control IC Switching speed pin. Ideal for VHD. DIP16 


@Special playback 


Part No. Supply voltage Function Feature Package 
range (V) 
I ond ot ravoukced. Tine seling cen be adusied by | IB 
BA8S7 9 | Fineslow signal is not reproduced. Time setting can be adjusted by DIP18 
ense7 | 8 | Fe sow ——=*dsag ere crn coach te” | Ge sh S/S tw | DPI 
BA8420 | 5 | Fine slow | Fine slow Slaw C tible with t s. | e V, rotary selection, head selection, lateral pIp22 


Generates fine slow and still function signals for VTR. 
BU2767S SDIP32 | 
jsuerers | 8 oe Compatible with DA3 and DA4 sets. sors: 


@Dummy V-pulse generator 


Supply voltage range 


BAL6309 4.0~13 Dummy V-pulse generator. Lag of H-pulse is corrected automatically. ZIP16 
BA6309F 4.0™13 Defective H-pulse correcting processing. switchless mode selection by sensing tape speed. SOP18 


@Reel motor controller 


Supply voltage range 
Outputs 10 mode reference voltage for motor drive and current 
BAL872 9.6~14.4 VTR reel motor controller control at +5% accuracy. Buit-in LED driver for display. ZIPI6 


@FG/CTL amplifier 


| 


BA6305/F 4.5~13.0 Built-in high speed response PRE amplifier and hysteresis amplifier which outputs rectangular CTL signal. |SIP8/SOPB. 
BA6405F 4.5~6.0 Built-in high open gain FG, CTL amplifier, schmitt trigger amplifier and comparator. SOP14 


@Rotate-direction detection — sensor) 


Supply voltage range 


BA873 4.2~12 Reel motor rotating direction is detected by hall effect element. Dividing ratio is selectable from 1/1, 1/2, 1/4, and 1/8 | DIP16 | 
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P@CK@ SiN Smee 


SIP/HSIP/ZIP/SZIP 


SOP/SSOP/HSOP | Paper taping T1, T2 (Difference in taping direction) 


Embossed taping E1, E2 (Difference in taping direction) 


QFP/SQFP/VQFP 
FTR/TO-92/TO-220/TO-220FP 
SMP5 Embossed taping TL, TR (Difference in taping direction) 


@Product Designation 


BIAL4 151818 /F|—[o]x| 


Type name Characteristics selection Package and/or forming code 


— code (blank for most 
standard types) 


Ordering information 
1.Exclusion of package-code suffix for SOP, SSOP, and 
HSOP package will default to tube package. 
(Example) BA4558F or BA4558F-DX. 
2.9pecification of package is necessary to order SOP taping. 
(Example) Paper taping T1 direction 
BA4558F-T1 or BA4558F-DXT1 


@Taping specifications 


Feeding direction 


Paper Tape reel Pin 1 at the front end of leading side 
Paper Tape reel }Pin 1 at the near of leading side 
ze Embossed tape reel }Pin 1 at the front end of leading side 


Reel side I eee Embossed tape reel {Pin 1 at the near of leading side 
Embossed tape reel {Pin 1 at the front end of leading side 
Embossed tape reel {Pin 1 at the near of leading side 


oe MDS eee 


—~ Feeding direction 


@Standard packaging condition 
DIP/SDIP 


Cee as ae ae aE 
DIP8 Tube 
PS carbon 11.6 X13 x 505 50 40 2000 130 x 70 x 510 
DIP 14, 16 PVC clear 11.6 X13 x 505 25 40 1000 130 x 70 x 510 
PVC clear 11.6 X13 x 505 20 50 1000 130 x 70 x 510 
Cee a | 
DIP28 Tube 
PS carbon 12 X 21.8 x 550 14 20 280 130 x 60 x 555 
PVC clear 12X15 x 505 17 40 680 130 x 70 x 510 
eal ee ie ee a 
DIP20,22 PVCb clear 11.6 X13 x 505 15 40 600 130 x 70 x 510 
280 
280 


12 X 21.8 X 550 14 20 130 X 60 X 555 
12 X 21.8 x 550 14 20 130 X 60 X 555 


Package type Tube (mm )a Xb Xc Quantity (pcs) Tube (pcs) Case(pcs) Case dimensions (mm) AXBxC 
| SIP5,ZIPOQ PVC clear 12.9 x 5.3 X 460 130 x 40x 470 
SIP7,ZIP 12 PVC clear 12.9x5.3x 460 | 1000 =| 130 40x 470 


SIP8,9 ZIP16,18 PVC clear 12.9 X 5.3 X 460 20 50 130 <x 40 x 470 
PS carbon 12.9 X 5.3 x 460 15 40 60: 130 X 40 x 470 
0 


Guiieyoeg 
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PVC clear 28 X 7.8 X 505 130 x 70x 510 
PVC clear 30.5 X 6.3 < 554 130 < 60 < 555 
PVC clear 28 X 7.8 X 505 130 x 70 x 510 


5 


130 x 40 x 285 


130 x 40 x 285 
SOP14,16 130 x 40 x 285 


ae 130 X 40 x 285 
SOP18,20,22,24 PVC clear 


80 
9.6 x 4.5 x 400 80 130 X 40 x 470 
SSOP -A20,A24,A32,P32 
PS carbon 6X4.5xX 80 130 x 40 x 470 
HSOP25 9.6 X 4.5 x 400 
50 130 x 40 x 470 
50 1000 130 x 40 x 470 
QFP/SQFP/VQFP 


Packaging type Tray (mm) dxe Quantiy(pcs) Tray(pcs) Case(pcs) Case dimensions (mm) AXBXC 


QFP32,QFP44 
Tray 216 x 166 20 1000 130 X 70 x 510 


VQFP48,SQFP56 
VQFP64,VQFP80 
QFP-A64 
QFP80,QFP-T80 
SQFP80,SQFP-T80 Tray 256 X 166 50 500 175<50x530 
SQFP100,SQFP-T100 
VQFP100 . 
QFP120 


FTR/TO-92/TO-220/TO-220FP 


Tube container package Tray package Case dimensions 


te 


A 


(Unit : mm) 
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2,000 
2,000 


SOP8, 14, 16, 18,20,22,24,W28 
SSOP-A16,A20,A24,A32,P32 
Paper taping specification 


-Taping Dimensions 
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Packa8iN’ =p 


@SOP taping packaging 


Paper taping 


12 PITCH ) 


D( 


Embossed taping specifications 


Taping dimensions 


T 
10/2005) 
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Tape & Reel dimensions 
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Dimensions 


@SIP/SIP(POWER TYPE)/ZIP/SZIP _ | dines 


TO-92 TO-220FP 


NN 
S 
+| 
oO 
2) 


2.54+0.5 


9.6+0.5 


3.50.5 4.9+0.2 


SIP7 | nee 


9.60.5 
> 

3.540.5 4,940.2 
10.5+0.5 


21.840.2 


25.2+0.2 


e=——- +] 


10.5+0.5 
3.540.5 5.840.2 
10.5+0.5 


3.5+0.5 5,840.2 
| 1.2 
ae ) 
| 
wn 
py 


(Unit : mm) 


Dimensions 
Packaging 


29.840.2 


folate) {iano ers 


S‘O+9'l2 


€°0+2°91 


S'O+L2 


30.0+0.3 


11.840.2 


S°0+2°0! 


28.5+0.2 


€°0+S¢ "cl 
€°0+8'vl 


2.75+0.25 


S'0+2'02 


19.340.2 


16.8+0.2 


S*'0F2'01 


2.75+0.25 


2.75+0.25 


21.8+0.2 


21.8+0.2 


2.54+0.25 


2.75+0.25 


Dimensions 
@DIP/SDIP/SK-DIP 
DIPS a 


(Unit : mm) 


c2 
i) 
+1 
ir 
oe) 
N 
° 
+1 
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19.4+0.3 


3 
z a 
a : | 
ATT 0.320. 
: 5 
: 2 Lt esa _lhosto.1 0 ~I5° 
: oo 


CFT FTTTTTTTTY i A. 


| ese tlos+0.1 fi O15: 


3.15+0.2 4. 15+0.3 
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| 


3.4+0.2 3.95+0.3 
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3.29+0.2 4.42+0.3 


(Unit : mm) 
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Dimensions 


- @SOP/SSOP-A(P=0.8mm)/SSOP-B(P=0.65mm)/HSOP(POWER TYPE)/SMP ce 


12.540.2 13.6£0.2 


15.0+0.2 18.5+0.2 


(Unit:mm) 


SSOP-A 16 SSOP-B 16 


SUOISUBLUI 


bod i} 
0.8 0.440. 1 || 0.3Min. 
— pg 


SQ] IUOUO/\) 


SSOP-A20 SSOP-A24 


10.0+0.2 


HSOP 24 


13.6£0.2 


13.6+0.2 


HSOP 28 


18.5+0.2 


13.6+0.2 


J\____ NS 


| 0.440. | 0.3Min. 


49 


Dimensions 


@QFP/SQFP(P=0.65mm)/VQFP(P=0.5mm)/UQFP(P= 0.4mm) 


(Unit : mm) 


14.0+0.2 
10.0+0.2 


ise) N 
3] o 
H/ + 
oO fan) 
=| 2 


QFP-A64 QFP80 


16.4+0.2 
14.0+0.2 


24.0+0.3 
20.0+0.2 


16.4+0.3 
14.040.2 
18.0+0.3 
14.0+0.2 


TOUUUNN UU 


QFP-T80 


31.2+0.3 
24.0+0.3 


20.0+0.2 


14.040.2 
31.2+0.3 
28.0+0.2 


ST SS 


: 


° | , 
eT Ta 
. JOM 0.2+0. | 
roe) 110.8 | 0.3540. | 


[| 0. 15 | 


| See 


SQFP80O , 


12.4+0.3 16.4+0.3 


10.0+0.2 14.0+0.2 


12.4+0.3 

16.4+0.3 

14.040.2 
WN 


SQFP-T80 SQFP 100 


+ 
16.0+0.3 24.0+0.3 


14.0+0.2 20.0+0.2 


18.0+0.3 
14,0+0.2 


(Unit : mm) 
SQFP-T 100 | SOFP 144 
31.2+0.3 ; 
24.0+0.3 _28.0+0.2 = 
20.0+0.2 = 
2B. 
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SQFP 160 


31.2+0.3 
28.0+0.2 


31.2+0.3 
28.0+0.2 


VQFP64. VQFP80 


12.0+0.3 
10.0+0.2 14.0+0.3 


12.0+0.2 


12.0+0.3 
10.0+0.2 
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0.125+0.1 


VQFP 100 VQFP144 


16.0+0.3 22.0+0.3 
14.0+0.2 20.0+0.2 


16.0+0.3 

14.0+0.2 
22.0+0.3 
20.0+0.2 


UQFP160 


22.0+0.3 
20.0+0.2 


22.040.3 
20.0+0.2 
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Hybrid |Cs———_—54 


pc: | | a ea eee ne Se acer eee 54 
Product Designation ..--------------------------------- reer 54 
Package Available -..-.--..---------------------------------------- eee 55 


Custom Hybrid ICs 56 


Representative Products ~-.------------------------- ets 56 
Development FIOW  ...........-..--.-------:::::ceccceceecesceeeeeecesenecneeeeneeenneneeeeeees 56 
Hybrid IC Fabrication Process (BX Series) 57 
BX-IV New Product ....------------------------------------c cece eeeeeeee ec teceeeetteteetseenee 58 
Components on BX-IV (example ).----------------------- 58 
BX-IV standard package .------------------------- cette 58 


Standard Hybrid |C¢s 5 


For Telephone Units (BP3000 Series)... 59 
For Multifunction Telephone Units (BP3300 Series) -------- 59 
Speakerphone Unit (BP3501) ——----------------------- 60 
SCSI Active Terminator (BP3500 Series) —-------------------------~ 60 
DC-DC Converters (BP5000//BP5100 Series) ~~ 60 
Multi output DC-DC Converters (Bp5400 Series) 
VHS Hi-Fi Audio Processor Unit (BX7854W) -.......-------------- 
Packaging 


Surface mounted high density reflow soldering- BX-IV 
Radial mounted flow solderring -SIL-.------------------------------------- 


™Product designation 
ROHM Hybrid ICs are identified as follows : 


(Example ) | 
BP3004 WwW A F - ae 
D ® ®O ®© © 
@ Type name . 


@ Pin shape code 

3) Revision history code 

@ Pin forming code 

(5) Custom code 

Note : Some of suffixes @~G) may not be used for some devices. 


SQ] PIIGAH 
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(ROHM Hybrid ICs) 


ROHM hybrid ICs are of five types so that the customer 


3) 


can make a selection depending on the necessary degree 
of integration, operating conditions, price, and time for 


delivery: 
1) BX series 


ICs, transistors, diodes, resistors and capacitors are 
mounted on a printed circuit board. This type of hybrid 
IC can be available in the shortest amount of time. 


4) 


2) BY series 


Conductors and resistors are printed as a “thick 
film on an alumina substrate. 

ICs, transistors, diodes and capacitors are mounted 
on this film. 


5) 


@Features 


1) Availability of components and materials 


2) 


@Product Designation 


3) 

ROHM mass produces transistors, resistors, diodes, bi- 

polar ICs, MOS ICs. LEDs and LCDs in house. This is why 

we can deliver products on time. Our purchasing division 

can also obtain components from other manufacturers . 

Production engineering 

@Product sizes range from 7mm xX 10mm to 330mm x 250mm. 

@Chips of 1.0mm x0.5mm and 0.4mm pitch QFP ICs can 
mount either side of PCB. 

@Standard configurations are SIP and DIP and pitches 
are 2.54mm, 2.0mm and 1.8mm. | 

@Other special specifications can be met. 

@Laser function trimming. 

@Powder coating or liquid coating is possible depending 


on product shape and components. 4) 


Serial number 


| | No revision 


Revision history 


BZ series 

Conductors and resistors are printed as a thick 

film on an alumina substrate and semiconductor die are 
mounted on this film(COB). This is a highly integrated 
type of hybrid IC. 

BW series | 

In this IC series, hybrid technology is applied 

order to mount any type of component the customer re- 
quests, such as chip components or normal discrete com- 
ponents, on the set circuit board. 

BP series 

General purpose hybrid ICs which can be tailored to 
semi custom ICs. 


Quality assurance 
ROHM produces 700 thousand high reliable hybrid ICs 
every month for use in automotive equipment (air bag, ABS, 
AT control, etc.) as of Oct. 1991. 
These ICs are shipped after undergoing exact screening 
consisting of 1000 cycles for thermal shock test 
(—55°C to 125°C, 30 minutes each) . (Actually, they 
can withstand 2000 cycles.) 
@The copper patterns are free from migration. 
@Whole product performance can be assured by 
|/O terminal test. 
@High temperature measurement (85°C), thermal cycle 
measurement (—30°C to 125°C) and burn in measurement 
(85°C, 12H, 24H) will be conducted as required by the 


customer. 
Circuit design and pattern design 


Various circuits, from low frequency to high frequency, 
analog, digital, and PCB pattern are quickly designed 
using CAE and CAD (Zuken CR2000 and CR3000) 


Except ’F” move to same 
line as With revision 


— specification 


a(x) (ais 4) wal (F)—) io 


ee 
Glass epoxy base on-board chip components without pins 

Glass epoxy base on-board chip components 

BY 


Alumina base resistance material thick film printing 


Alumina base on-board pair-chip 


General purpose hybrid IC, custom ICs are also available 


Pin configuration —s 
Single in-line 


Dual in-line 


Pin forming a 


[Ne forming 
ie With forming | 


@Package Available 


Board length Board width 
(mm) (mm) 


Appearance Lead specs. (mm) Features 


Compatible with automatic placement and 
reflow soldering Chip-on-board available. 


Pin-to pin pitch: 
0.8mm Pins 28 and 52 


Small on-board space requirement allows- for 
function-intensive equipment design. 
Epoxy coated packages are available to assure 
reliable use in industrial and automobile equipment. 


Accommodates increased number of |/“Os 
associated with function-intensitive module 
designs. 

Low-profile package design minimizes dead 
spaces in the set. 


oe 
0) | Nowe | 
Cwe [razoa[iozoa| — 


Designed for surface mounting on holeless 
boards while maintaining the advantages of DIP. 
* Not compatible with reflow soldering. 


$=2.0+0.5 
2 =1.5+0.5 
Refer to DIP for P,W1 


Available with the BW series. 
The leadless assembly system fully exploits ROHM’s 
composite assembly technology, including high- 
density packing. 


Note :1.The lead specs are for standard leads. 
2.Contact us regarding special lead specs. 


SOI pugky 
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Custom Hybrid |CS pump 


@Representative Products 


Various meter peripheral circuits — 
Door-lock control circuits 

Fuel control circuit 

Control circuits for air conditioners 


Automobile devices 


Motor control circuits for copiers 
Photocopier main board 

Motor control circuits for facsimile machines 
Telephone unit for fascimiles 

Hybrid ICs for floppy discs 

Hybrid ICs for office computers 

CCD driver circuits 


Hybrid ICs for computer terminals 
Computer board 
PBX modem circuits 
Single-chip unit for telephone handsets 


D/A converters for electronic organs 
Filter circuits 
Sound source circuits 


Office automation 
equipment 


Electronic musical 
instruments 


Multiplex sound circuits 
Noise reduction circuits 
Graphic equalizer circuits 
Echo circuits 

Program selection circuits 
Tuner circuits 


Audio equipment 


Audio record “playback circuits 
Noise reduction circuits 
Hi-fi PNR circuits 
Hi-fi modem circuits 

Video eqiupment Pre-recording circuit 
Head amplifier circuits 
Servo peripheral circuits 
Chroma processing circuits 
Luminance processing circuit 


Circuits for vending machines 
Control circuits for air conditioners 
Control circuits for sewing machines 
Industrial-use Inverter control circuits 
electronic Encoder circuits 
equipment Switching regulators 
Control circuits for water heaters 
Hybrid ICs for sensors 


@Development Flow 


STEP Estimation for hybrid IC Design sample development Approval test sample(CS) Mass production 


Planning Estimation Design sample Approval test sample 
; development 
hybrid IC request request (CS) request 


electrical 
characteristics 


Customer 


contract approval 


Planning Start DS DS 
Estimation development supplied 


Mass | 


CS assembly CS supplied production 


Gas layout ) . (Material preparation ~assembly ) 


Material preparation ~assmbly 


“A 


@Hybrid IC Fabrication Process (BX Series) 


BX- || (high-density process) BX- Ill (high-density process) 


Front 


R36 QI0 
c40. Ria ; 


Sean. Tag. ean Sea’ Lia 


i 


ROReReeeee eee 


Full scale 


* Sample products shown at the right are of the 
same circuit, function and No. of components. eee, 


Resistors Power 0.063W~ 1.0W 0.063W~ 1.0W 
Tolerance | +1%,+2%,+5%,+ 10% (+//-5% typ.) +1%,+2%, +5%,+ 10% (+/-5% typ.) | +5%,+10%,+20%, +800? (+ /-5% typ.) 
Tolerance | +5%,+ 10%, +20%, +803 +5%, + 10%, + 20%, "2087 


Capacitors 


0+60ppm/“C , + 350~ 1000ppm/“C , 0+60ppm/’C ,350~ 1000ppm_/“’C 0+60ppm//"C ,+350~ 1000ppm/C ,, 
+10% (-—25°C~+85°C) , +10% (-—25°C~+85°C) , +10% (—25°C~+85°C) , 


(ceramic) Temperature 


+ 15% (-55°C~+125°C) , + 15% (-55°C~+ 125°C) , +15% (—55°C~+125°) , 
+3030 (—25°C~+85°C) 30%, (25°C ~+85°C) +353, (—25°C~+85°C) 


s Capacitance 0.047 uw F~200 uw F 0.047 wu F~200 un F 0.047 nw F~220 uw F 

Bbastors itnstane | Ayes 
SMT,MPT,CPT,FMT UMT,SMT,FMT,IMD,MPT,CPT EM3,UMT,SMT,FMT,IMD,MPT,CPT 
SMD,MPD,LL — 41,LL—34,DMM UMD,SMD,MPD,LL~41,LL—34,DMM | UMD,SMD,MPD,LL—41,LL—34,DMM 


SOP8pin ~28pin SOP8pin ~28pin 
SOP8pin~28pin QFP32pin ~ 128pin QFP32pin ~ 128pin.PLCC 
QFP32pin~QFP44pin PLCC Minimum lead pitch 0.4mm 

SMP5pin SMP5pin 


Radial components| Available Not available Not available 
Others 


Components 
used 


Ss 


IC 
Axial components |} Not available Not available Not available 
Glass epoxy Single-sided,double-sided ,throughholes Double-sided,multilayered,through holes| Double-sided,multilayered,through holes 
Material Paper phenol Single-sided,double-sided Not available Not available 
Paper epoxy Not available Not available Not available 
PC boards 
: Conductor width Min.0.25mm Min.0. 15mm Min.0. 125mm 
Foil Pattern : 
. Conductor spacing} Min.0.25mm Min.0. 15mm Min.0.125mm 
Foam S~*d (mm «(mm Typ) 


Painting Powder Available Available Available 
(SIP only) Liquid Available Available Available 
HiGSASION 4+ — 1mm Typ. (from standoff) ; 4+ /—1mm Typ. (from standoff) ; 4+/— 1mm Typ. (from standoff) ; 
Lead other dimensions require custom order. other dimensions require custom order. other dimensions require custom order. 
Pitch 2.54mm, 1.8mm 2.54mm, 1.8mm 2.54mm, 1.8mm, 1.27mm 
Package 


DIP Available Available Available 
Package SIP Available (Also available for the 
Available Available BW Series) 


Outer dimensions | Max. L=92mm, H=38mm L=75mm,H=30mm L=75mm,H=30mm 
(thickness not 


specified ) Min. L=12mm, H=10mm L=12mm,H=10mm L=12mm,H=10mm 


Miscellaneous |—panq-mounting o 


S31 PUgAH woysng 
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components 
components > re Available Not available Not available 57 


CUSTOM HAYDIrIiC CS ummm 


@BX— IV 


New product 


Can be mounted using different mounters. Compatible with reflow soldering. 


Available in 4 packages. Detailed information available upon request. 


@Components on BX—IV (example) 


N28, N52 


@BX—IV 


52Pin 
0.8mm pitch 


28Pin 
0.8mm pitch 


Chip resistors MCRO1~MCRI100 
and MVR series network 


Multilayer chip capacitors-----------° 1005~3216type 
Tantalum capacitors Low profile up to 6.84F 


Film capacitors Up to 0.027 uF 
Multilayer inductors Up to 564H 
Mini-molded components EM3~SMT 
Other components (profile up to 1.5mm) 


Chip resistors 

Multilayer chip capacitors 

Case A up to 10 4“F 
Film capacitors Up to 0.068 uF 
Multilayer inductors Up to 56uH 
Mini-molded components EM3~MPT 
Trimpot chip MVR series 
Trimming chip resistor 

Other components (profile up to 1.8mm) 


Tantalum capacitors 


standard package 


Normal Package 


Chip resistors 

Multilayer chip capacitors 

Tantalum electro capacitors-Case C up to 68uF 
Film capacitors Up to 01uF 
Inductor Coils up to 220 nH Up to 220 nH 
Mini-molded components EM3~CPT 
Other components (profile up to 2.9mm) 


Bottom:same as N28 and N52 


Expansion Package 


Standard Hybrid ICs chin 


@For Telephone Units (BP3000 Series) 


BP3002 Japan model Redial i lectric_ ri d 
| BP3002 | edia aaa tate ectric ringer an DIP28pin 56x 38X14 
BP3003 North America model | ECM dynamic SP 


BP3004 Redial,pause,piezoelectric ringer and 

ECM piezoelectric MIC,/dynamic DIP28pin 48 x 38 x 14 
BP3005 North America model | SP//piezoelectric SP 
BP3008 Japan model Beseiecne “anes! ae . DIP28pin gpaacseae 
BP3009 North America model | Sp cidsccrocmin ee nam 


Add only a handset,keypad,and ringer speaker to build 

up a complete telephone. 

Compatible with FAX, low DC resistance. 
(BP3008“BP3009) 

Complies with the Technical Standards for 

Telecommunication Terminal Equipment 
(BP3002,/BP3004,//BP3008) 

Compatible with Bell standards (BP3003//BP3005//BP3009) 


Application Telephone 


BP3002/BP3003 
a BP3004/BP3005 
LJ Ringer BP3008/BP3009 


SPEECH 
NETWORK 


Handset 


Dial Keypad 


BP3303 North America model | 
DIP 48pin 73 X 35 X 16 
DIP46pin 70 X 36 X 16 


FAX terminal telephone 


Dial memory stores 20 numbers of 16 digits each. 
Holding tone is selectable from two melodies. (BP3303, BP3304, BP3324) 
Compatible with FAX with low DC resistance, Cl and 
dial output signal detection. 

Telecommunication Teminal Equipment (BP3304, BP3324) 
Compatible with Bell standards (BP3303, BP3323) 


Redial,pause,mixed dial, 
hooking,piezoelectric ringer,dial 
memory,hold,holding tone, 
on-hook dial,on-hook reception, 
Cl detection,dial output 
detection. 


BP3303/BP3304 
BP3323/BP3324 


BP3303/BP3304 
Vad BP3323/BP3324 
(i) ara ; 


Handset 


6 ae ime 
Ly I hyd 
> > 
ree Cl detection) Dial send detection 
Speaker for 
on-hook reception 
Melody selector 
[} On-hook dialing switch . 


“h 


Dial Keypad 
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. | BP50M05 DC-DC converter 5V,0.5A SIP9pin 32 X 29 x 15 
BP50M 12 DC-DC converter 12V,0.5A sein 32x 29x 15 


Standard Hybrid ICs 


@Speakerphone Unit (BP3501) 


, Single 5V power supply. 
BP3501 Speakerphone processor and power amplifier SIP20pin 55 X26.5X 10 oe telephone handset microphone and speaker. 
| o howling. 


Speaker phone 
BP3501 


SP PHONE PROCESSOR 


ice a Seni = 


+5V+0.5V 


a Active Lctldl lal aitetcteae Series) 


Surface Mounted Compatible with SCSI-| and Il, 18 circuits, 

BP3507Z SCSI Active Terminator 52pin 25 X21.2X 51 : : case 
(BX-IV N52) internal power supply, internal enable circuit 

Compatible with SCSI- | and Il, 18 circuits, 

BP3509 SCSI Active Terminator SIP22pin 42.5X12X5.3 ; oe 
internal power supply, internal enable circuit 


SCSI Active Terminator | 


+5V 


aay Shielded 50-p connector 


ay 3 oe 5 
— 3 5_ 
o— | 


V 
x9 


@DC-DC Converters eames BP5100 Series) 


Overcurrent protection 
Requires only input and output capacitors. 
Variable output voltage 

small size 


 BP5 1824 DC-DC converter for driving LCD —24V,30mA SIP9pin 27 X15.2X 7 


BP51L05 DC-DC converter with negative output: —5V,0.1A SIP9pin 30 X 29 x 13 


BP51L12 DC-DC converter with negative output:— 12V,0.1A SIPQpin 30 x 29 x 13 


Wide input voltage range (8~20V) 
Requires only input/output capacitors. 
Compact design 


Wide input voltage range (8~30V) 
Requires only input/output capacitors. 
Compact design 


Wide input voltage range (15~30V) 
Requires only input/output capacitors. 
Compact design 


Wide input voltage range (8~30V) 
Requires only input/output capacitors. 
Compact disign 


BP5005 DC-DC converter 5V,1A SIP9pin 33 X 29 X 15 


Note : 1.s.Under Development 


FAX Power Circuit LCD Power Circuit 


BPSOM12 


ya 


+12V,0.5A 


Bice! a LCD unit 


S| PLGAH plepuels 


mg 
jeonTrouen =~ 


BP51S24 
BPS1L12 


0 i — 24V,30mA 
—12V,0.1A : 


GND ON/OFF 


ak 
K 

oO 
ms 
QO. 
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wn 


CONTROLLER |*7 


@Multi —— DC-DC Converters (BP5400 Series) 


-BP5401 DC-DC converter,5V//1A,12V/1A, — 12V/0.1A DIP3é6pin 50X50 X 20 Wide input voltage range (15~30V) . A complete device requiring no extemal com 


ponents at all. High-precision versions available with function trimming. 
@VHS Hi-Fi Audio Processor Unit (BX7854W) | 


Contains all the time constants needed for major 
Hi-Fi audio blocks that include the BA7703K. 
PNR,MODEM INPUT, output switcher, A complete Hi-Fi block can be implemented with 
BX7854W nicer amplifiék for RE converter very few external Components. A built-in tertiary 
(NTSC) Nareriatie: EM detection. <eicuit ‘ active filter for audio band passing; Switching 
; ? DIP42pin 55.9 x 46.6 X 17.0 | noise compensation by differential hold dual time 
BX8059W audio head pulse shifter, ee ; 
Sha ringies  ditarsntial constants provides efficient holding against delays 
(PAL ) ae as Silk due to BPF and maintains high sound quality. A semicustom 
. : device whit PAL compatibility, NTSC/PAL compatibility, 
or using a BA7700 Seriesdevice can be developed based on 
this product (NTSC compatible). 


Hi-Fi Audio 


@Uses our BA7700 Series device 


@Fully trimmed with laser function trimming 


RF OUT © RF Modulator 


OUTPUT 
Switch 
H+SW-PULSE 
Reference Sound SW NOISE A-H-SW-PULSE 


recording /playback HOLD ; 
amplifier D-O-C 
° PRE/REC HiFi 


AMP ” AUDIO 


INPUT SW HEAD 


BIL/SAP 
TU/SC/LINE 


SAP IN 6) 
TUNER INR/L © 


LINE IN R/L (0) 


BX7854W/BX8059W 


LINE LEVEL 
R/L 
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Packaging 


@Surface mounted high density reflow solderring-BX-|V (Unit : mm) 


Stick dimensions 


| (Unit : mm) 
Common tray dimensions 


| | 
a ee aes |b 


1 
A aes Ge ee 
I 


Se saree ree seer ererabonr aren evar aaron ered wary 


(Unit : mm) 


123415678 RHU 


2.54+0.2 | 180~20.0 | 16.0Min. | 26.0Max. | 22.5Max. 


(we [mm [i [ 0» | aaa 
{i RHB - RH6B 


Flat box taping packing 


Specified quantity in zigzag form in the following case. 


SS, Moan 
<> 
SI 60Max. 
Front:pin1 


Produced to the custom specification . 


De Transistors EE 


Surface Mounted 


Package Available———————————————- 64 
POWER MOSFET ———- 65 
MPT + CPT FS © PSD n-enscecs essence encecceeececeecceecneeeneeeeetnneeneeeee 65 


Transistors ———————"——"-- 67 


Quick Reference (Package-Application ) —------------------- 67 
Quick Reference (Vceo-IC) re 68 
SST (U. S. /European SOT-23) + SMT (SC-59//Japanese SOT-23) -------------- 70 
MPT (SOT-89) Types for U. S. Ao------- rrr 75 
EMS © UMT © SMT no-one 76 
MPT © CPT FS © PSD n-ne nner ccercncenreceenenneenennenne 79 
UMS + FMT (5 pin type including 2 circuits) —---------------------------- 82 
UM6 - IMD (6 pin type including 2 independent circuits) -------- 84 


Digital Transistors ————————————_ 86 


EMS + UMT © SST © SMU ~---------nnne nnn cec ec ccecencnnrnenene 86 
SMT MPT SST. eee 87 
UM5 + FMT (5 pin type including 2 circuits) —----------------------------- 90 
UM6 - IMD (6 pin type including 2 independent circuits) ~------------ 92 


Composite Transistor Arrays 94 


Multi Devices -------------------------------------nrne re entree eect tecteccrececee 94 
Composite Transistors 100 

Transistor Unit.------------------------------r renee 100 
Land pattern 


The Class and Basic Ordering Units for Standard and Semi-standard Products ————-104 


Part Marking 108 


103 


POWER MOSFET ————_____—_- 
CPT + TO-220FP © TO-24 7 one nnenncccncntnnnne 


Transistors 
Package Available ---------------------------------------------re errr 
Quick Reference (Package -Application ) 
Quick Reference (Vce-Ic) 


TO-92 (JEDEC Standards Numbers) 
TO-G2 © SPT nnn en ect netenennntennnentntnentnetntanenteneetenet 
PN be ee 


Digital Transistors 
FTR © FTL © ATR * ATV © SPT 


Transistor Arrays 
LF12Pin (ZIP type) + SIP 1 OP im === 


Power Transistor Arrays 
PSPS Pitan ccc 
PSIP 4 OP ia one-one ene nce cccccecteccncceeeeetectccceneeeennenee 


Digital Transistor Arrays 
LF12Pin - LF9Pin (ZIP type) 


The Class and Basic Ordering Units for Standard and Semi-standard Products 


112 
112 


114 


114 
116 
120 
128 
130 
134 
136 
138 
140 
142 
144 


146 
146 


150 
150 


151 


151 
151 


153 
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64 


Transistor Pakage AVa@ll@DIC ummm 


@Mini mold type = | | (Unit : mm) 


Body 
dimension 


Actual 
. ; ; = ca 
size 


ee OC 


Note : 4-digit number in dimensions column are sizes in mm and parenthetically in inches. 


@Power type 


Body 
dimension 


Actual 
size 


@Multi Devices (Unit : mm) 


Body 
dimension 


POWER MOSFET 


Excellent switching capability with low on resistance, suitable for switching power supply or DC-DC converter. 
Taping prducts for use on an automatic mounting machine are also available. 


Quick reference 


Wii big 
: 2SK2103 (MPT) | 2SK1973 (CPT F5) 
9SK2094 (CPT F5) 

ee aaa 2SK2104 (CPT F5) | 2SK2042 (PSD) 

[0 acon wan | 


MPT - CPT F5 + PSD 
DS 


aigeyeny afeyoeg J0\sisuely 


134SOW Y3M0d 


Package 


Part No. 


Notes : 1. xyUnder development 2. % F5 denotes surface mount version of CPT (SC-64) 3. * Package mounted on ceramic 4040x0.7mm 


SJO1SISUEL | 


Switching 


MPT (SOT-89) 


Syiup sjonpoig piepueys 
“1WOG PUR PILPUR]S 10) SHUR 
Guapo sIseg pue Sse) ayy 


Page 


13.140.5 


BueW ed & 


2 Gate (1) Gate 
2) Drain (2) Drain Page 
(3) Source (1) (2) @) (3) Source PN (3) Source 1 


Actual 
size 


@Product Designation 
Specify part No, packaging specification code. 


2\s|Ki2}ol9}4 They 


Part No. | Blank unless otherwise required Packaging specification code 


Code 


65 


66 


| ep Taping Embossed reel tape in on sprocket hole side__ 


POWER MOSEE T qe 
MPT - CPT F5 + PSD 
@Packaging 


. Pin 3 side on sprocket hole side 


jomree | Tere Pee res 
ee 
[Buk | Povethylene bag | TC 
[Pin 3 side on sprocket hole side [TR 

[= 


Pin 3 side on sprocket hole side 


| Buk | Polyethylene bag 
@Packaging Specifications (Unit : mm) 


[Reel SSSCS~«*di Ta 


MPT (SOT-89) | 


$13.5+0.5 


$178.0+2.0 


CPT F5 (D PAK) 


$13.5+0.5 


10.140.1 


$325+3.0 


PSD (D? PAK) 


Sui 6 Oe 


24.0+0.3 


12.0+0.1 


Transistor Quick reference 


Package-Application 


i Leaded p Pagells 
Package 


LE ea rata ya. OR eT iE Emma, 
po EMS TTT ST TPT CPT F5 | PSD 


Part No. 


ee 036K 2SB1132 


/ 2SA1577 2SB1182 


1 ie ie eee ae 
2$C2412KLN(E 
2SC2412KLN(RS 
2SC3722K 
st 2804723 2SC4642K ee 
Pre Amp 2SC4617 25C4081 2SC2412K = 
2$C4102 2SC3906K =. 
SEZ ee ee een ee 
=o 
o 
ES 
co 
cw 


134SOW 44M0d 


\ 2504097 2SB1197K 2SB1188 2$D1758 


2SD1781K 
2SB1051K pep lie’ 


2SA1900 2SB1184 
2SD1949 eon igo eas ae a 
25B1189 2SB1181 
ex 198K 2SD1767 ( 2SD1733 
28D1782K —_—«*| /2SB1260 2SB1516 
2501898 : are 


oa 
[o) 


Driver 


Low Vc¢(sat) 


Ok a 


Ga 
2SD1918 


- je 

we, 
—k —t | ak —_— — 
OO jNIO io) N a |NM) NM 
Oo O}1O NO (jo) oO any © 


N 
Oo 


2sD1757K_ | 


2SD2150 
2SC4672 
2SB1561 + 2SA1870 
2S$D2391 sv 2SC4939 


eck 1o00 2SA1834 


NO 


aon — 
o) oO |O 


Strobo Flash Gatien Page 
Low Vce¢(sat) °SB1386 Gate 
2SD1383K 
| es Sealine Cee 
sia 60+ 10 De ee ee el aaa | 
90720 aera See aa 
____] 2864061K Re 
aspera oe 
a aren ny 
so [| —Sté=“~*~*~*rC SO ~S~C*dSC SEK a 
: 20 [| _—~SC~«dt;«CR SATO 2SC4699K el 
a: i rae ee eee neienneeaea| 
ae HOROK 2SK1973 ; 
me aso | CSC~dSC(“‘SSNUCUCdYUCUCTC~SYSSC“C~;*‘CS*dCOCCCCCT«*é SR ROR 79 
20 | 28ateet | _28A1808 asai7aak_ | SSS™~—“<~dSC“‘CSSCC~*dr 
ae 2804618 2504098 asceaisK. | SS™C~“—~—SC“‘(CSNSOC~C~C~*” 
ef SCSC*;«C S28 ascaoisK. | SSSSSC~sSC“‘SWCOCiOC‘(S$( CY 
FM_BF Mix. OSC. 2504649 2804099 asczosoK. | SSSCSC*~YSC“‘S.C(OS 
28C4773 2SC4326LK 
RF SW 2SC4774 28C47 13K 
10 2SA1885 2SA1886 
2SC4997 2SC4998 
2SC4726 2SC4083 ascaasak [| SSCidSCSC“‘;STCC*d 
. ae 2SC4725 28c4082 ascsss7K | SSC~sSC“‘CS;(...CC..C#S’ 
: eae! 2804619 2864100 2SC3082K Pe ee 
: = 2sc40aa 2SC3830K (arena ree eran ay 
[ SSCS~S~*™C STB ascssoxk | —Ss«dT~Ssi<‘<~;~;~;~S*é~dYCSC‘“C~;C~;~S~* 
PTunerF SC«d|Ss“‘“‘;SSS«*dY~COC~C~™C~*d*éC«S@a77@—~=é‘; ascav7ukSCGSSCSC~“—~‘itYSC“‘;STTCdSCC~C~C~C~C~CSCS 
2SA1690 
2SA175 
High Voltage 400 as 2SA1727 ¥v2SC4937 
SW 2SA1862 — sv 2SC4938 
2SC4505 
Prt—“CO Cd 281807 fe cae ee a 
Notes : 1. Under development 3. Complementary pairs (PNP,/NPN) are represented by symbol (to the left of the part numbers. 67 


Transistor Quick reference IT 


Vceo-lIc 


EM3 (1608 Type ) 


risen ree 
RS a 
Si 3 
Ss et 
se Es 
a etreteterat menesta 
seen pate 


if 


os ee es 


so | _[ascerae [zscaras |zscasta| ‘| 2scaete| 
2SA1885 

jw leer | | TET 

2SA1774 

mo] ft | | | | ieee 


UMT (2125 Type /SC-70) 


a 
po 2stB08]28ca103/ 


2SC4773 rests pt 
2SA1576A 
2SC4081 
2SD2351 


2SA1577 


| 2SA1733K 2SC3802K Ike es el 
2SA1455K 
2SC4326LK 2$C2413K 2SA1514K 
2SC4713K 2SC4771K 2SC3722K 
2SC3906K 
2SA1037AKLN(RS) 
2SA1037AKLN(E) sisseealgsmbael 
OSC24I2KLNE)| 25A1037AK 
2SC2412K 
2SD2226K 
2SA1036K 3 2SB1198K 


2SB1197K 
2SD1781K 
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if 


[tos et Pages 


MPT (SC-62//SOT-89) 


20 

"I 
2SA 1690 
2SA1759 
2804505 

2SB 1189 

28D 1767 

28B1132 | 2SA1900 2SB 1260 

— 2805053 28D 1898 


Page 


19 


=| 
—" 
oo 
— 
., 
a” 
=> 
[—) 
| 
_ 
=. 
Cr] 
~ 
= 
cD 
=p 
ce 
=a 
cD 
PJ 
oo 
cD 


babe =aaalaw ee 
babe foes ee 


ca 
28D 1963 
28D2150 


5 2SB 1386 
28D2098 


Notes: 1.[ _] : MOSFET 


ere ern 


2.' __ + : Darlington 


CPT F5x* (SC-63) 


2SB1181 
2SB 1275 
28D1918 


2SB1182 | 2SB1183: aie 


— 
28C5001 


. [__] : MOSFET 


1 
2. y Under development 
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‘Transistors 


SST (U. S. /European SOT-23) - SMT (SC-59/ Japanese SOT-23) 
@NPN Transistors 
General purpose small signal amplifiers 


BV cso | BVceo | BVeso | IcBo hre Vce (sat) , Vee (sat) © | 
Min. |Max. Ne Min. Max. Cle Nee Max. e Max. me om @ Ie ie he 
120 360 2mA 1V 
SST1130 | MMST1130 | 30V 25V 5V | 50nA 20V 60 BOmA 1V 0.3V 0.95V 50mA 4pF 200mA} C22 RiC 
m 


300 900100uA 5V 7 
SST5088 | MMST5088 4.5V |100nA 30V|\350 1.0mA 5V 0.8V  10mA) 4pF | SOMHz 0.5mA| 3dB |200mA| C22 | R1Q 
300 10mA 5V (VBE (on) ) 
400 1200 0.1mA 5V 
10mA 5V (VBE (on) ) 


200 600100“A 5V 
10mA 5V (VBE (on) ) 
0.01mA 5V . 
SST6428 | MMST6428 100nA 30V oe es {00MHz 200mA| C22 | RIK 
imA 5V 
| 10mA 5V 
| sveess wstess8 ==) 7 


“ .: 
200 imA 5V 
0.5 oh 30V 0.4V 50m | sor 3: | 860F | sowie 2m | soviz 2m 2mA 200mA| C22 RBR 
150 10mA 5V 


oe a ek 
(CER) ; 1.0V 10mA 180MHz_ Typ. 100mA| C22 RBQ 
: 0.95V 1mA 
jsormser] | aaw | sov | ov [som soyen roo arma 51] rey) | |_| 8 | toma cae | or 
SSTTIS97 5O0nA 40V\250 700 O.1mA 5V ApF 2dB |200mA| C22 | R97 
(VBE (on) ) 
san [mer | | om sfon am vl amo od rom) alo | we 
General purpose amplifiers and switches 
V V V V V 
: 35 0.imA 10V 
7 50 1.0mA 10V 
SST2222 | MMST2222 | 6OV | 30V sv hoona sovl “> a et 8pF | 250MHz 20mA 600mA} C31 | RIB 
100 300 150mA 10V 
50 150mA 1V | 
30 500mA 
35 0.1mA 
50 1.0mA 
$ST2222A| MMST2222A | 75V | 40V ev ftoona ov) “© ee 8pF | 250MHz 20mA| 285ns|600mA| C31 | RIP 
100 300 150mA | 
50 150mA 
30 500mA 
40 O.1mA 1V 
70 1.0mA 1V 
SST3904 | MMST3904 a ee SOV! 400 300 10mA 1V = eat a ApF |300MHz 10mA| 250ns|200mA| C37 | RIA 
60 50mA 1V 
30 100mA 1V 
1.0mA 1V 
50 150 150mA_ 1V/0.75V 1.2V 
20 500mA 2V 
20 O.1mA 1V 
40 1mA 1V 
SST4401 | MMST4401| 60V 6V 00nA 35V| 80 10mA 1V 6.5pF | 250MHz 20mA} 225ns|600mA. 
100 300 150mA_ 1V 
40 500mA_ 2V 
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Medium power amplifiers 
BV cso | BVcEo | BVego | IcBo | Nre Vce (sat) , Vee (sat) Cob fr totf Ic 
Man, Vv ax, O° & Vor] Saoe & Mae @ © | wax | atin © | are | mx | no. [MOE 
100 10mA 1V 
SSTAO05 60V 60V 4V |100nA 6OV 0.25V 1.2V 100mA 100MHz 10mA 500mA| D1i6 R1H 
100  100mA 1V Wee toy) 
100 10mA 1V 
SSTAO6 | MMSTAOG6 | 80V 80V 4V |100nA 80V 0.25V 1.2V. 100mA 100MHz 10mA 500mA| D16 R1G 
100  100mA_1V Wee ras) 


Darlington amplifiers 


hes BVceo | BVeso | IcBo | Dre Vce (sat) , Vee (sat) ie DIE 
Min, |Max. °Y7Min, Max. C'° ® VCE] “Max. © Max. © "© Min, 2 Max. |_No._| MARKING 

20K 200K 10mA 

42 D2 

SST6426 SONA 30V/30K 300K 100mA | siti eae 10dB |500mA| D25 
20K 200K 500mA 

SST6427 4OV 5OnA 30V\20K 200K ue 10dB |500mA| D25 

2.0V 500mA 


er 10mA 5 

SSTA13 | MMSTA13 10V |100nA ek 100mA 5 100mA |} 10pF | 125MHz 10mA Ss00mA| D25 RiM 

m 

ces) 10mA 5 

SSTA14_ | MMSTA14 10V |100nA 30v| 1.5V 100mA | 10pF |125MHz 10mA 500mA| D25 R1N 
20K 100mA 5 
(CES) 10K 10mA 5 

SSTA28 | MMSTA28 12V |100nA 6O0V 1.5V 100mA | 8pF |125MHz 10mA 500mA RAT 
80V 10K 100mA 5 
(CES) 10K 10mA 5 

SSTA29 12V |100nA 80V 1.2V 10mA | 8pF |125MHz 10mA 500mA RAF 
100V 10K 100mA 5 


RF /UHF /VHF amplifiers 
BVcso | BVceo | BVeso | Ico | DFE &| VCE — ie i Cob Ic 
100nA 18V 
SST5424 |MMST5424; 30V (CES) 60 150 2.5mA 4V 1.0V. 10mA} 1.2pF |600MHz 2.5mA 50mA| C33 


100nA 18V 
20V 3V (CES) 60 150 2.5mA 4V 1.0V 10mA| 1.2pF |600MHz 2.5mA 50mA | C33 R3B 


ll 
—e 
© 
= 
3. 
*” 
aude 
© 
— 
” 


(Unit : mm) 


T . Ss. - 2 
90. 2.9+0.2 
9+0. OF eli 1.9+0.2 
Lee ay 
F , 0.45+0.1 0.95 0.95 .8+0. 
C7 7 Pa! aE . 
Dimensions Le 3S} oO 3d] oO it 
. a — * . . > 
| Le dats: 7 0.15 +0.1 ro) 
15 9 06 (1) Emitter (1) Emitter 
Ae G=0~0.| (2) Base ae (2) Base 
(3) Collector = . Each lead has same dimensions (3) Collector 


Actual size 


71 


72 


| 360 800 100KzA 
ssT5087 |MMST5087| 5OV 3V |100nA 4ovi 250 1.0mA 10mA | 6pF | 40MHz 0.5mA oe 200mA | A32 
250 10mA 


Transistors 


SST (U. S. “European SOT-23) + SMT (SC-59/Japanese SOT-23) 
@PNP Transistors | 


-General purpose small signal amplifiers 


eo BVcEo Eva IcBo o| FE Ais ae jG fr ton” NE 
Max, VF Min, Max, Cle & Vee ne Min. Max. a dade 


150 500 100nA , 
SST5086 IMMST5086| 50V 3v 100nA 40V\ 150 1.0mA 10mA| 6pF | 40MHz 0.5mA ae 200mA | A32 | ReP 
150 10mA 


$ST5101 |MMSTS101 Se year ae ) 8oF | 25M Sih 
imA 5 
SST6839 |MMST6839| 50V 40V 5V 0.5V 100mA | 3.5pF | 50MHz 2mA 
100 100mA 5 
. 100 imA 5 
SST7157 |MMST7157| 60V 60V 5V 1100nA 25V 0.25V 100mA 200mA | A382 
100 100mA 5 
SST8598 |MMST8598 eee 60V} 100 300° imA 5V| 0.5V 100mA 150MHz 10mA 200mA 


General purpose amplifiers and switches 


BVcBo | BVcEo | BVeso | IcBo | re. Vce (sat) , Vee (sat) DIE 
Moe OVC an ton, C8 & Yor] tae & war 2 vin. © © | wk | wax | no. [MA 


35 0.1mA 
50 1.0mA 
SST2907 |MMST2907| 60V | 40V | 5V_ /100nA 5OV| 75 10mA : 8pF |200MHz 50mA 600mA| A381 
7 100 300 150mA 
30 500mA 
' 75 0.1mA 
100 1.0mA 
SST2907A MMST2907A 6OV | 6OV | 5V_ |100nA SOV) 100 10mA 8pF |200MHz 50mA] 180ns |600mA| A31 | R2F 
100 300 150mA | 
60 
80 1.0mA 
SST3906 |MMST3906| 40V | 40V | 5V 100 300 10mA 4.5pF |250MHz 10mA| 300ns |200mA| A38 | R2A 
60 50mA 
30 100mA 


120 360 2mA 1V 
SST4126 |MMST4126;) 25V 25V 4V 50nA 20V 60 SOmA 1V 0.4V 0.95V 50mA| 4.5pF |250MHz 10mA 200mA| A338 RVZ 
m 


30 0.1mA 
60 
0.95V 150mA 
SST4403 |MMST4403| 40V 5V |100nA 35V} 100 10mA 1 3V 500mA| SOPF | 200MHz 20mA | 255ns |600mA| ABI | R2T 
100 300 150mA 2V| — 
20 500mA 2V 


Medium power amplifiers 
BVcso | BVceo | BVEso | IcBo _| Are Vce (sat) Vee (sat) Cob fr tott Ic DIE 
Min. |Max. eyee Min. Max. @le & Vor Max. : Max. ae Max. Min. ek Max. | Max. | NO. ene 
100 10mA 1V 
SSTA55 60V 60V 4V |100nA 6O0V 0.25V 1.2V. 100mA 50MHz 100mA 500mA; B93 R2H 
100 100mA 1V 
100 10mA 1V 
SSTA56 | MMSTA56 | 80V 80V 4V |100nA 80V 100 100mA 1V 0.25V 1.2V. 100mA 50MHz 100mA 500mA| B93 R2G } 
m 


Darlington amplifiers 
BVcgo | BVceo | BVeso | !czo Vce (sat) on cals fr 
Psst | sar eye ee Min._|Max. © aa Max CF & VoE| Max. @ | Max. |_Min, © © flsrNF ne 
10mA_ 5V 
SSTA63 | MMSTA63 | 30V 10V |100nA 30V | 1.5V 100mA| 7pF | 125MHz 10mA| 3dB |300mA| B25 | R2U 
as 10K = 100mA 5V | 
30V 10K 10mA 5V ~ 
SSTA64 | MMSTA64 | 30V 10V |100nA 30V 1.5V 100mA| 7pF | 125MHz 10mA|] 3dB |300mA] B25 | R2V 
_ | (CES) 20K 100mA 5V 
(CES) 50K 10mA 5V | 
SSTA65 30V 8V }100nA 30V 1.5V 100mA 100MHz 10mA| 2dB /300mA| B25 | R65 
| 30V 20K ~~ 100mA 5V , eae 


200mA |} A32 


SST (U.S. “European SOT-23) 


vos Te nn = saa ee 
B08I7-16 Sc Oe VA 
BC817-25 | NPN | 45 800 160~400 100mA/_ 1V 150 


BC858A PNP 
BC858B 
BC858C PNP 
BCW29 
BCW30 PNP 
BCW31 
BCW32 NPN 
BCW33 NP 


i¢) 
jo) 


100 110~250 2mA/ 5V 250 
100 210~480 2mA/ 5V 250 
100 420~800 2mA/ 5V 250 
100 


Ww 
(o>) 


ie) 
io) 


110~260 2mA/ 5V 
210~500 2mA/ 5V 
110~230 2mA/ 5V 
200~450 2mA/ 5V 
420~800 2mA/ 5V 


[160400 100ma7 1 Ee 
gce47C 
BCedeA nen [80100 tt0~230 SC ma | 00 dC 
Bc848C NN [300020800 —~SC mA | 200 ~«|~C 
[30 
ene inal 
aaa 
a 


G@ w 
NO ine) 


a oe ee ee AL HIRI] A APA 


= 
— 
oo 
= 
“”, 
2 
(—] 
——| 
wn 


Ww 
Ne) 


100 
100 
100 


Zz 
G | 
NM] PM 


800 100~250 100mA/ 1V 100 
800 160~400 100mA/’ 1V 100 
800 250~630 100mA/’ 1V 100 
800 100~250 100mA “ 1V 100 
800 160~400 100mA/’ 1V 100 


foasNee cl 
BCW60A | NPN 32 200 110~230 2mA/ 5V 125 
i BCW60B | NPN | 32 200 180~310 2mA/ SV 125 
BCW60C | NPN 32 260~460 amA/ 5V 125 
| BCW60D 32 380~630 amA/ 5V 125 
Low Noise Amp 
BCW61A | PNP | 32 200 110~230 amA/ SV 180 
BCW61B | PNP 32 180~310 2mA/ SV 
| BCW61C | PNP 32 250~460 2mA/ 5V 
BCW61D | PNP | 32 200 380~630 2mA/ SV 180 
| NPN 
a ae 


G) | 
ND} PM 
NO 


aS 
oO 


BCW65A 

BCW65B NPN 
Driver BCW65C NPN 

BCW68F 

BCW68G 


~~ fh 
oO Or 


Bowes 45 100 | 110-260 Sama BV || 
| BCW70 45 | 100 | t0~600 =Car BV | CdS 

Low Noise Amp 
BOw71 NPN 45 | 100 | 10~280 ~~ amar v || 
a 4 | 100 | 200~450 == ama vV || 
45 | 600 | 100~600—*100mA7 WV | |CS 
45 
PecK7oH | NPN | 5 
“ecx7igSSSSC*dSPNPS| S45 S| =S«dY~SCétO~=0 ~~ mA | tO 
reex7isSSS*YSCNPS| SS SSS —~*YCO~ AGC BV | tO CdS 

See an a ee ee 


Mix Osc. BFS17 
TV Tuner 


Zz 


40~ 7mA/10V 


73 


TT@nSiStOlS qu 


SST 
@Packasing 


tity / Package antity / Unit 
Package Packaging type Packaging condition Direction Code Quantity” 9 Guanty /Unt 
| (pcs) (pcs) 
F Pin 1 side on sprocket hole side T116 
neo ce oer Pin 2 side on sprocket hole side 117 res ea 


@Packaging specifications | ceesnm 


10.0+1.5 2.00.05 


$13.5+0.5 


3.50.05 


$178.0+2.0 


: 8 
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MPT (ST-89) Types for U. S. A. 


Vero W) A) POW) fr (MHz) Cob_(0F) 
RXT2O07A | -6 | -o | ™ | 20 | 8 |  100~s00 
RXT3906 [aod tC TCdSCC“‘ BO CTC CSL ~—«*t00~a00 
BCxsa | se ee en a A 40~260 

Driver 
RXT3904 ee ea 00~800 
BOX56 ee 40~250 


Note : 1.*Package mounted on ceramic 14x18x0.7mm 


Darlington 


Driver 


Dimensions 


+0.1 


0.49105, 


(1) Bass 
(2) Collector 
(3) Emitter 


@Packaging 


; Pin 3 side on sprocket hole side T100 
MPT Taping Embossed reel tape : : 1,000 
Fin on sprocket hole side T101 


@Packaging Specifications (Unit : mm) 
MPT (SOT-89) 


4.00.1 


(14.041.5 
$1.56"! 


2,040.05 8.0+0.1 


Vs) 
°o 
+1 
wn 
ie 
> 


12.040.2 


$178.0+2.0 


on 
= 
i=) 
—_— 
2, 
” 
_— 
oe 
= 
*” 
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Transistors 


From very small EM3 type package to high power PSD package (the power dissipation is equivalent to TO-220, Pc=35W) transistors. 


EM3 + UMT + SMT 


Three types are available to allow the most suitable package depending on size specifications . 


Po (mi) _(Tar050) 
Application EM3 (1608). | UMT (2125) | SMT (2916) (mA) EM3 UMT. SMT 
Part No. : 


— 150 
— 150 


2SA1037AKLN 


—120 


| 
fe) 
Oo 


2SC2412KLN 


2SC3722K 
2SA1037AK 


120 
— 150 150 


—120 
50 
120 
25 


Or 
io) 


2804617 


28C2412K 
2SC3906K 
2SC4642K 


15 


io) 


= 
2SA1774 2SA1576A 
- 


2SA1579 
Low Vcek(sat) 


2SC4081 
Eee 


2SC4102 


C4723 
High Nee 
High VeEBo 


2SA1577 
Darlington transistor internal circuit 


200 
200 
200 
200 
200 
200 
200 
200 
200 
200 


oO 
O 


a 
ae 
ae 
ee 
ae 
Ee! 
es 
ee 
a 
a 
200 180~560 Ft fo 
200 82~390 =3 -10 | - | 
Ls 
oe 
ere 
— 
=a 
ae 
| Figs | 
| Fig2 | 
eee 
Lee 
ae 


bide 
a|}s oo] dS 
O};oO o|o 
n 
oO 


—§00 


| 
oP) 
NO 


2SB1198K -3 | -100 | 
2SC2411K 
2SD1484K 
2SD1781K 
2SD1782K 
2SD1757K 


2SB852K 


— 32 — 800 


— 500 


mr mre | —_—_ {ao 
Oo 16) oo} oO 
oO io) O};o 


on 
(o) 
jo) 


82~390 


82~390 
2~390 


2SC4097 
2SD1949 


32 
50 
32 


jee) 
© 
fo) 


8 
5k~ ig. 


a 
seonzr00 | | 0 | 


oO 
io) 
: 


15 500 
= 32" —300 
32* 300 
2SC406 1K 300 


2 
2 
2 
2 
2 
2 
2 


on 
oO 
Oo 


| 
G 
Nh 
: : 
oe 


01) 
O| oO 
can 
9) 
[o) 


N 


500 


00 
00 
00 
00 
00 
200 
200 
00 
00 
200 
200 
200 
200 


oO 
ro?) 
O 
NO 
| 
oe) 
O 
; 
é 


EM3 - UMT - SMT High frequency type 


Package V | f Cob 
ae CEO c u a 
Application EM3 (1608) wT ‘ 2 u 2s SMT (2916) (v) (mA) (MHz) (pF) 


asaiezi_| asate0s | asar7aax | 20 | oo | 0 | oe | sme 

Pascasts | ascaoss | ascaarax | a5 [so | oo | i | sexaro 

Pew [= | 8caroo | ascassox | aoe | a0 | aso | 20 | ave 

turer | — | 28carra | ascarrix [as | 50 | 00 | oes | ar~veo 
[10 


2SA1885 2SA1886 —— —10 650 180~560 = ~10 
2SC4997 2SC4998 240 14 560~2700 
cer | too | edo | 14 


< 
m 


C Ic 
(V) (mA) 


10 
5 


|-l= 


[=| ascarra | asermaaux [6 | so | mo [1a | vao~sen 
[=f ascarra | ascariax [eo | ano || ase 

= Faseetoa | aseasoax [as | 20 | vio [oe | aero 
19 50 1100 1.0 39~270 

: 
[= | ascaoee | ascoeanx | 20 | 50 | om [os | er~aro 
rascaras | ascaoes | ascessex | 11 | 20 | aeoo | oa | aero 


Note : 1 V . . 
76 CES | | | 


—_ 


10 
10 

7 1 

Mix. Osc. 0 

10 

10 


_" 
a} o;, oOo; a; &;] a] a] oO 


@Product Designation 
Specify part No., packaging specification code and hre ranking code. 


Blank unless otherwise required 


2|S]Al to] 37] A] K] | COTTIER R) 


Part No. Packaging specification code here Ranking code 


[Package | EMS | uMT | suT ‘| 
2 oe T106 T7146 pie oles} 27~56 
Code 


S}lun syonpoig pepueys 


“WAS PUR PIEPURIS 10} SyuH 
Guuepio oiseg pue Sse) ayy 


(Unit : mm) 


2.9+0.2 


1.9+0.2 


(2) 


Li | 
BFC OH Caer ee |e 
ise) 


+0.1 
0.4 9. 05 


Each lead Pati ledd ches: same dimensions I ae 
Lan) 


cae | 
areas 0.15+0.05 


: as o Emitter 
2) Base 
(3) Collector eae 


(1) Emitter 
(2) Base 
(3) Collector 


Actual 
size 
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Transistors 


EM3 ° UMT - SMT 
@Packaging 


: eee . Quantity /package} Quantity /Unit 
Package Packaging style Packaging style Direction Code 
: Pin 1 side on sprocket hole side 
Taping Embossed reel tape : 3,000 
Pin 2 side on sprocket hole side 
; Pin 1 side on sprocket hole side T106 
UMT Taping Embossed reel tape : - : 3,000 
Pin 2 side on sprocket hole side T107 
; | | Pin 1 side on sprocket hole side T146 
SMT Taping Embossed reel tape ; ; - 3,000 
. Pin 2 side on sprocket hole side T147 
@Packaging Specifications 7 | Wak oa 
EM3 UMT SMT 


2.0 


+ 
10.0+1.5 2.0+0.05 


$13.5+0.5 


3.50.05 


$178.0+2.0 


| 


5.540 


Tews [v8=0% | reso | cesoe 


@MOSFET 


Package 
Application MPT CPTF5 | PSD _| Vopgg (V) Ip (A) Pp (W) 
Part No. 


= as973 So 
= s2096 eo fe toto de 
oe eo eo [os | tomes do 
aaa Oe [aso [ss ono i 


w 2SK2041 


ye 2SK2042 


MPT - CPT F5 - PSD 


oa ee Vceo (V) Ic Ic Max. ieee 
Application | ag. We [ice 7 [ie rad Circuit 
ee a ee eS ee ee ee a ee ee 
my asarcoo | | | eo | mt me | oe | seo |= | soo | 
ee ae ee ee ee ee 
| zeatiae | aseitez_ | | we | 2 | | | to eeseo | 3 | soo | 
Fa a re Dc ea Fe eR 
OT a a a ea 
aa Te ie ee dc ee 
eed aa se, PRE (a ae ek ee 
ee eek eae ee ae ae Ae ae ee ee ee 
a ee ta ee, eg peepee ek ee 
ae sae Se a a ee 62~300 | 3 
NEY 28C5053 [cea eee eae ee a 
| as cae | 82-900 | 
2SD 1898 
2SD2167 


A 
a 
ao 


on 56~270 
56~180 
56~180 

| = | 56~270 
16~50 
16~50 


2SA1727 
5 
5 
10 


— 100 
— 100 


0.1 


_ 
jo) 


[aso7e7 [0 far 62290 = 
rasoate7 _| =e [ee | eee [8 | oo | 
Se OO 
ee pamero |e |e | - | - | = | w~ao| -2 |-ao | - |g 
FE OO 
pascises | - |---| -o | -2e| -»| 2 | - |ex2o| -2|-« | - || B 
Low Vodeat) [ astasr2 | - | - [| | 2| s| 2 | - |exeo| 2 | «| - | 8 
Se 2 
Se So 
raseiar | - | =| ~~ | -2 | -s | 2* | - [aro~vw| -6 | so | — |» 
=| aseaaie [= me fe | as Pe t000 [| sof | 107 
Yasar [oe [= to | zoo | 9 | 500 |_| 
=f asarie [= too fe [ft tom [2 | 1000 | res || 
= aserara [a0 ae to tc [9 [2000 | oe || 
ae ee aan so = 
rasoao | ore |e [a | ae] | setae | 2 | to00 [a7] TT 
rasai7s0 | CF 
rasarera | a 
ca 
ao 
a 
ae 


a 
1 | | 
a; ao 
1 | | 
—, oh 
i¢) oO oO}oO 


Notes : 1. xxUnder development 2. > F5 denotes surface mount version of CPT (SC-64) 3. % Package mounted on ceramic 40x 40x0.7mm 


80 


Transistors 


MPT - CPT F5- PSD 


@Product Designation | 
Specify part No., packaging specification code and hre ranking code. 


Code 


Packaging specification code 


2]8[8]717 [8/8] 1] fi fole) fal 
[a 


Part No. Blank unless otherwise required here Ranking code 


L 


here Range 
27~56 
39~82 
56~120 
82~180 
120~270 
180~390 
270~560 
390~820 
560~1200 
820~1800 
1200~2700 
1k~ 


oO 
x 


10k~ 


(Unit : mm) 


MPT (SOT-89) CPT F5 (D PAK) PSD (D2 PAK) 


10.1+0.3 


Dimensions 


13.1+0.5 


+0.1 
0.55 —0.05 


1.0+0.2 


: 0.4 


Hl 
2.54 13 
(1) Base ln © al : 
(2) Collector . eee ic (1) Base 
(3) Emitter (3) Emitter G2: G2): 43) (2) Collector 


(3) Emitter 


@Packaging 


Pin 3 side on sprocket hole side T100 
MPT Taping Embossed reel! tape ; : 1,000 
Fin on sprocket hole side T101 
Fin on sprocket hole side 
CPT F5 ‘ Pin 3 side on sprocket hole side 


Polyethylene bag 


Tavin Sore eee yee Fin on sprocket hole side 
ping p Pin 3 side on sprocket hole side 
Polyethylene_bag aeanasey, eeeeeteee 


= | 000 | 200 
as) 


@Packaging Specifications (Unit : mm) 


Reel ap 


MPT (SOT-89) 


S1O}SISUEJ] 


2+0.5 
georgian 


14.0 1.5 


H 
— 
ad) 
BED | 
Wd 
wm 
sc 
O 
cg, | 
wa 


$13.5+0.5 


| 


$178.0+2.0 


Wwayjed pur] 


CPT F5 (D PAK) 


Page 


103 


$13.5+0.5 


16.0+0.3 
S}iup) S}oNpolg plepueys 


“WBS PUR PUBpPUe}S 10} S}llip 
Guapo oiseg pue ssei) ely 


$325+3.0 


PSD (D? PAK) 


11.540.1 
| 
— | 
| 


24.0+0.3 


l 12.0+0.1 
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Transistors 


UM5 and UM6 packages contain two transistors in one small surface mount package. 


UM5 - FMT (5 pin type including 2 circuits) 


. Equivalent circuit Package i 
. CEO 
TOP VIEW Application | UMS | FMT | Equivalent product 

(V) 


2SA1037AK Xx 2 


Pin | 
Pre Amp 
| 2SA1514K x2 —~120 
Pin | 
Pin | 
2SA1037AK X 2 —40 — 100 
Pre Amp 
Pin | 


Pin_| 
Pre Amp 
Pin | TV Tuner 
Mix. Osc. 
Ens Pre Amp ., 
| TV Tuner 
Pin | Mix. Osc. 


TV Tuner 
Mix. Osc. 


ey 

| — 

on > 0 
4 

|5|-]-|- apa apa B 


Voce (V) 


— 100 120~ 


0 180~ 


120~ 


25A1514K x 2 —120 —50 180~ 
28C2412K x2 100 120~ 


0 180~ 


28C3837K x 2 
UMW7 | FMW7 | 2SC3838K x 2 
28C2412K x2 
120~ 


UMY1 | FMY1A 
Single End FMY5 
Pin | 
FMY6 
28C2411K 32 500 120~ 


A 


100 250~ 


oO 


le 
oO 
N 
~“ 
Q 
—_ 


40 
120 
40 
11 
18 
40 
120 
11 
18 


mn 
ro) 
nN 
“J 
Mt 
° 


on 
o) 
nN 
“I. 
Q 

—_k 

=) o|o 

° 


= 


oO 
NO 
“J 
Y 


wn 
o 
nN 
~ 
—" 
S) 


fe 
re 

nN 

~] 

" 

oh, 

S) 


| 
on}; a 
| efalali 
| 
wo} wo 


Nn 
? 
—_ 
au = = | 
on oO a}n |] a; | nO 


100 120~ 


20 
18 
11 
50 
120 


180~ 
— 500 120~ 


—_ 
oO 


| i 
BARE cm ; 


Pin | 
2SA1037AK —40 — 100 = 
Inverter 
UMY3 FMY3A 120~ 
Driver 
28C2412K 40 100 1 
Inverter 
UMY4 FMY4A 120~ 
Driver 
25C2412K 40 100 1 


| 
iN 
[@) 


DAN212K Diode characteristics VR=80V, lo=100mA, C7=3.5pF, trr=4.Ons 


DAN212K 


Pin_| 
Pre Amp UML 1 
Pin | | 
Pin_| 
| Pre Amp mae 
82 Pin | 


Diode characteristics VR=80V, lo=100mA, Cr7=3.5pF, trr=4.0ns 


@Product Designation 
Specify part No., packaging specification code and Nre ranking code. 
Blank unless otherwise required 


amEn CO yet C 


Part No. Packaging specification code hre Ranking code 


FMT (SOT-25) 


dimensions 


Actual size ee Actual size Enlarged 
(3.0) (x 3.0) 


1.90.2 


0.95 0.95 


ae 0.15+0.05 || 5 


Each lead has same dimensions oO 
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2s 
a =: 
aig 
ss 
a 
“7 2 
EI 

= 
=o 
Sk 
“A 

4 
= 
ay 
=, 
cy 


Buuepio oiseg pue sei) ay) 


@Packaging 


: oe Quantity /Package | Quantity /Unit 
Package Packagin e Packaging style Direction Code 
ee le (pes) 
Pin 2 side on sprocket hole side 
taping Embossed reel tape : ; : 3,000 
Pin 3 side on sprocket hole side 
; Pin 3 side on sprocket hole side 
FMT Taping Embossed reel tape 3,000 
Pin 2 side on sprocket hole side T149 
@Packaging Specifications dita 
UM5 FMT | 


10.04+1.5 


$13.5+0.5 


Pin | (FMT) 


£178.0+2.0 


Pin | (UM5) 


Package 
A {| B | Cc | 
| UMS 2.2+0.1 24+0.1 | 1.15+0.1 
31+01 | 32+01 | 1.35+0.1 
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Transistors om 


UM6 and IMD packages contain two independent transistors in one small surface mount package. 


UMG - IMD (6 pin type including independent 2 circuits) 


Equivalent circuit Equivalent 
TOP VIEW Application | UM6 | IMD | : 
product 
a 


Pin | 
. Pre Amp 


Pin | 
Pre Amp | UMT2 | IMT2A | 2SA1037AKx2 | —40 ~100 120~ 
Pin | 


Pin | 
Pre Amp 
Pin 


Pin | 
Pre Amp 
Pin | we |one | 
In 


Pre Amp 
we (a8 [ane | soso : 
Switching PUM | IM | 2SC2059K x 2 20 39~180 


Pin | 
. 2SA1037AK —40 — 100 120~ 
Pre Amp 
28C2412K 120~ 
Pin | 
Pin | : 
| 2SA1037AK 
Pre Amp 
2SC2412K 
Pin | 
2SA1037AK 
Pre Amp 
2SD2226K 
Pin | 


aS} 
5 


a) 
5 


ms) 
5 


Pin 


56~ 180 1 


io) 
oO 


56~ 180 10 


Pin 


| 

& s 

Oo oO 
—__, 
=) 
oO 


120~ 


100 120~ 


fe 
oO 


— 100 390~ 


I 
nD 
Or 
—_ —_ —k 


100 820~2700 


ba 
a 


Or 
fe 


| = 
-_ — — oO NO —_ =_— 


@Product Designation 
Specify part No., packaging specification code and hre ranking code. 


No classification in hfe ranks. 


hre Ranking code 


emir OO 


Part No. Blank unless otherwise required Packaging specifications code 
[Package [ ume] MD 
TN 


| 
= 
o> 
= 
2. 
on” 
t med 
[om] 
= 
a” 


(Unit : mm) 


IMD (SOT-36) 


Package 


1.9+0.2 


wayed pur] 


Page 
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i 


@Packaging 


Quantity /Package Quantity /Unit 
Package Packagin e Packaging style Direction Code 
ae j__restaare se | ecm | cae (pes) 


Pin 1 side on sprocket hole side | = TL | 
Taping Embossed reel tape Pin 1 mark side opposite of sprocket hole side 3,000 
Non-directional : 


S}lup syonpolg piepueys 
“wag pue PLEpUE}S 10} syUn 


—_ 
= 
a 
c 
2 
ao 
— 
= 
oo 
a 
2, 
oo 
o 
= 
r= -] 
=, 
— 
= 


Page 


Pin 1 mark side opposite of sprocket hole side l 06 
Taping Embossed reel tape Pin 1 side on sprocket hole side T109 3,000 — 
Non-directional T110 fi 
@Packaging Specifications Aare. le 
=. 
“a 
Page 


= a -_ 
dsl sts 


10.0+1.5. 
2.0+0.05 | 


$13.5+0.5 


Pin | (IMD) 


$178.0+2.0 


as) \ 


7 HES 


VA 


- 
[ 
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Digital Tr@€nSiStOrS sqapmeeeee 


Transistors with built-in resistors. | 
Available in various packages with a variety of built-in resistors to meet a wide range of needs. 


| @Product Designation 


DTA123E [] A 
Part No. “| Suffix A (Except EMS) — Package code 


Package code 


| CU EMS | CCE 
EM3 of 100mA version has no suffix ” A ”. | SEUMT | CU 


U 
ce SST. oO 
DTA123E of UMT package should be denoted as DTA123EUA. 


| EUMPT 
See tabe right for package code. - 


EM3 - UMT - SST - SMT 
@100mA Specifications , 
PNP Type Package 
Fig.1 R R 
KO) 


Part No. 


DTA123EL/A 
DTA143EL/A DTC143EL/A 


DTA114EL/A . DTC114ELIA 


| 
| 
2 


N 
o) 


oh 
Oo 


0 
2 
7 


DTAI23J00A 
DTAIa3xCIA 
DTAIa3ZCIA 
DTAIT4WCIA 
DTAI14YCIA 
DTAI24xCIA 
eOTATISUC 
DTAIa4WCIA 


[] : Package code 


io) 
fo) 


ab | ok —_ 
oO o;oO oe) Or; O1; O1 


PNP Type NPN Type Package 


‘S| cma) 
Part No. (ka Pd=150mW Pd=200mW (V) | (mA) 


-ee 


rarastoa «Cera? CO TO] 0 TO] 80] 100 | 100 | 250 | 000] 5 
[——orartaraia— [rena | o [ oO | 0 | 0 | s0 | 100 | 400 | 260 [600 [5 [+ 
[—oravzaraa | prewaraa [ee fo | 0 | 0 | 0 | #0 | 100 | 100 | 250 [e00 [5 | 1 
[——oranteraa i —Crenseroa [oo | ~~ Oo | 0 | 0 | 50 | 100 | 400 | 260 | 600 | 5 | 1 
[rane SCSSSSC—<CSSS 0080 | 100 [00 [250 [00 fs ft 
ae 


NEN Type 
i Veo 
DTC114GLIA 


DTA124GLA DTC124GLA 
DTCI44q0IA 


DTC115GLIA 
[] : Package code 


Notes : 1. 3<With recommended land pattern laid out. 
2. Specification codes for PNP and NPN are omitted. 
3. *Not for EMS. 
4. EMS3 has no suffix ” A ”. 


@Low ON output type 

Rp 
| Part No. (kQ) | (kQ) | Pd=t50mw | Pd=200mW (mA) |(mA) 

oman TC~iSCSE a | - | | OO CTO [ml [els | s [oa] so [2s 

Pp CtC“‘!C§Packagecode CYS | YK 


86 Notes : 1. *<With recommended land pattern laid out. 
2. Specifiaction codes for PNP and NPN are omitted. 


SMT - MPT - SST 
@500mA Specifications 
Vcc 


Part No. (kQ) (kQ) (V) (mA) 
a 
eae eae Me Sa a aa 
erties [ores fe ee 

= 
= 
[so [500 [= 


= 
=| 
— 
—_ 
= 
Lom} 
oo 
— 
ar 
~” 
_— 
[—} 
— 
” 


preteen [ores aro 
reverie to 


PNP Type NPN Type BE Resistance 

: z VcEO Ic 

Re . ne 
Part No. (kQ) 


(V) (mA) 


a 
9 
previaen more ares) & 
Notes : 1. “Characteristics of component transistors . 3 
2. Specification codes for PNP and NPN are omitted. -_ 
@For Muting = 
PNP Type NPN Type : Ron 
ee ee ee] 0) Packacel ni 
Part No. (kQ) (kQ) (V) (mA) Typ. 103 


[renee ce ce) mo || 


PNP. Type NEN Type — 
VcEO Ic 
(V) (mA) 


Part No. (kQ) 
a 
ee aes eee eee 2S ee ee ee 
Pp resestn | os | ts | 00 | 100 | 250 | eo | 5 | so | 125 | $s 
ee le a ee ee ee 


Note : “Characteristics of component transistors . 


@For Semipower 


Syup S}onpolg piepueys 
“HW8S ple PIeple}s 10) Syup 


Gluuapio oiseg pue sser) ayy 


“9 
Fig.7 Resistance value | Vcc Ic Pd* J 

Package}| — 

Part No. Ry (Q) Ro (kQ) (V) (A) (W) Vo (V) lo (A) = 

o> 

S 
ae eee 8 BE Resistance VcEO Page 

i ea es e 

P PartNo. | OR Wo — Yee Pic A) dO 


Note : “Characteristics of component transistors . 


Equivalent circuit 


OUT 


OUT IN R 
(Collector ) (Collector ) Base —— Collector Base mmm Collector 
Emitter Emitter 


GND (+) GND 
(Emitter ) : (Emitter ) Fig.3 
OUT Collector 
Collector Collector (Collector ) 


Emitter : (Emitter ) 
‘ GND 


General designation 
IN o- OUT iN OUT 


GND(+) | GND 


DTA - DTB Series DTC - DTD Series 
87 


Digital Transistors 


@Product Designation 
Specify part No., package specification code and hre ranking code. 


Part No. Blank unless otherwise required 


DITIAL 1} 2] 4, E[ KIA Th1f4]6 


IS psec saree 


Package code Packaging specification code 


[Package [eM UT | sr] owt] wer] = [Pacrage | emo | uMT | sor] ow] wT 


(Unit : mm) 
UMT . | SST (U. S. “European SOT-23) 


Lo Package code E 


Package code U | Package code C 


0.7+0.1 
—— 10.55+0.1 
| 0~0.1, 
(1) Emitter 


s (2) Base 


Dimensions 


0~0.1 


wo 
(3) 
Each lead has same dimensions 2 (1) Emitt 
mitter 
+0.1 | 
0.324 0.15+0.05 (2) Base 


(3) Collector 


+0.1 ; 
_|[9-!5 -0'06 Each lead has same dimensions (1) Emitter 
0.47?! (2) Base 


0.373-$5 0.15+0.05 = 
a (3) Collector 


(3) Collector 


SMT (SC-59//Japanese SOT-23) MPT (SOT-89) | 


2.9+0.2 
Actual 
size 


1.90.2 


0.95 0.95 
(2 


poet ead tee are G15 oe pallies (1) Emitter *| 1.540. 520. (1) Base 
0.4 79-! 4 (2) Base 040.2 | (2) Collector 
—= 0:08 (3) Collector (3) Emitter 


ers, 


@Packaging 


a 
ee ee ee ee 
po 


: ' Pin 1 side on sprocket hole side T146 
Taping Eimosset Weel tape Pin 2 side on sprocket hole side 7147 sinieia 
: Pin 3 side on sprocket hole side 
MPT Taping Embossed reel tape Fin On sprocket. hele side 


@Packaging Specifications (Unit : mm) 


Ret SSSS~«*d Ta 


EM3 - UMT « SST - SMT 


2.0 4.00.1 


| {| 10.041.5 2.0+0.05 Hes 
~> 


$13.5+0.5 


$178.042.0 


Package 


A 


tit | H+ | 


MPT (SOT-89) 


et0 8 


14.0+1.5 


P58. 


$178.0+2.0 
12.0+0.2 


Suu Syonpoig pie pueys 
“(WES PUE PePUEYS 10) SUH 


Guapo oiseg pue sei) ayy 


So 
—F 
—_— 
= 
—y 
oO 
po | 
”, 
wm 
aut 
eS 
—] 
aw 
om 
~; 
iad) 
| 
W. 
oO 
at 
O 
mem | 
op) 
re 
i 
—_ 
a. 
i om | 
[=] 
co 
=a 
—_ 


Page 
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Page 


sue Wed = 


Page 


110 


89 


Digital Transistors 


Two transistors with built-in resistors (digital transistors ) are packed into UM5 and FMT type packages. 
Being wired internally they require minimum space. | | 


UM5 + FMT (5 pin type including 2 circuits ) 
@Built-in 2 resistors 
Package | 
Equivalent Vec lo 
(V) (mA) 


TOP VIEW Application | UMS | FMT | product Ri (kQ) | Ro (kQ) 
: 


| FMA2A | DTA144EK x2 
DTA123UK x2 


FMA8A | DTA114YKx2 
DTA114EK x2 


| 
ond 
jo) 


Inverter DTC144EK x2 
Driver 
DTC114YK x2 
DTC143ZK x2 
DTC114EK x2 
DTC113ZK x2 
N DTC123K x2 | 100 | B0~ 
DTA144EK —30 | 68~ 


FMJ1A VR=80V, lo=100mA 
DA119 Diode characteristics . 
Cr=3.5pF, trr=4.0ns 
DTA124EK 
Emer DTC124EK 
DTA114EK 
acd DTC114EK 
DTA114YK 
DTC144EK 
DTA143XK 
er DTC144EK 
DTA115EK 
cMCOP DTC115EK 
Equivalent 


TOP VIEW icati 
Application | UMS [| FMT | st 


TOMAS [FMASA | DTAIASTKX<2 
fumiaa [FMAaA | DTAIIATKx2 
|UMA6 | FMAGA | DTA144TKx2 


DTC143TK x2 


|UMG4 | FMG4A | DTC114TKx2 
'UMG6 | FMG6A_ 


DTC144TK x2 


20 


as 


_ 
oO 


—50 
—50 
—50 
—50 
—50 
—50 
—50 
50 
50 
50 
50 
50 
50 
50 
—50 


ofr 
10 | 0 
ne ee 


| | | | 
| 1} ty 
ol aia;rol a; aa a;atoa 


UMC2 


—_ 
(=) 


UMC3 


N Nh 
hm N 


Switching 


Circuit 


2 
2 
UMC4 4 


UMC5 


aN 
~ 


2 
2 
10 
10 
10 
7 
47 
00 
00 


1 
1 


Resistance value 


Ri (kQ) (Vv) (mA) 


Vor (V) | Ie (mA) 
50 -~100 |100~600| —5 
=5 


4 


N 


| 
_ 


47 


On 
io) 


10 
47 


oa 
oO 


Inverter 
Driver 


=~ : 
N 


100 
100 


oO 
io) 


Del) 
on) 
o 


oa 


UMG7 |FMG7A | DTC114TKxX2 


DTA143TK 
UMC1 | FMCiA 
DTC143TK 


2SA1037AK 


100 | 100~600 


2) 
on 
ie | 


100~600 


100 | 100~600 
120~560 


120~560 


| 
—_k oh 


Switching 
Circuit 


oh, 
: = 
ss 
. | 
on 
ro) 
| 
—_, 
° 
vo) 


ph 

~] 

oO 
pe 
G 


470 | 470 
28C2412K 


= 
5 
PP 
= 
| 
nN 
a) 
| 
on 
ro) 


pa 
(2) 


FF 
co) 


= 


@Product Designation 
Specify part No., packaging specification code and hre ranking code. 


FM] G2] A\ | ThA] 419) 


Part No. Blank unless otherwise repuired Packaging specificaton code 


[Package [ums | FMT 


FMT (SOT-25) 


, , ; ie el 
Dimensions 4 ] = a 
+1 : 
4 See : 
+01 c< 
0.27 0.05 0.15+0.05 = Pa Ea tee S 
EA Je00 Bs alle caNnCnIONs st Each lead has same dimensions 2 
oO 


a a 


_-[¢ 


@Packaging 


=F wayed puey eee S10|SISUBL] [e619 


“cd 
— 
[-<] 
i] 
[—* 
i-<] 
= 
“oO 
Ss 
= 
= 
“na 
_ 
= 
= 
nn 


“WES PUR PJEPURIS 10} SHuy 
Guapo oiseg pue sseiy ayy 


Page 
tity / Pack: ti it 
Package Packaging type Packaging style Direction Code Guentty /Package ital al 105 
(pcs) (pcs) 
Pin 2 side on sprocket hole side” — 
Taping Embossed reel tape - ; : 3,000 29 
Pin 2 side on sprocket hole side — 
Pin 3 side on sprocket hole side = 
FMT Tapiong Embossed reel tape ; : : = 
Pin 2 side on sprocket hole side x: 
r= 
@Packaging Specifications ae 


UMS FMT 


dl.5 ty! 


$13.5+0.5 


_Pin 1 (FMT) 


$178.0+2.0 


Pin | (UM5) 


2.2+0.1 2.4+0.1 1.15+0.1 


Package 
| A | BT 
3.1+0.1 3.2+0.1 1.35+0.1 
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Digital Transistors 


Two transistors with built-in resistors (digital transistors) in UM6 type and IMD type packages. The two digital transistors 
are completely independent from each other. By making use of element saving feature, external circuit can be in any configuration. 


UM6 - IMD (6 pin type including 2 independent circuits ) 
@Built-in 2 resistors 


Equivalent circuit Package Resistance value 7 
cc io 
TOP VIEW Application Equivalent product 
pp | uMé | IMD | £q p a tea wv) | (mA) 


v 
© 
+ 
Oo 


[MBIA | OTA 
[mean | oTavasexxe | 


IMB6A DTA144EK x 2 


aa bie 
fmwan | orovaseKxe | 4 
fon | ororiavexa” | 
[umii0 |atoa| oTcrzaK x2 
fumais [maria oreriaekxe | 


DTA124EK 
DTC124EK 
DTA114EK 
DTC114EK 


DTA114YK 
DTC114YK 


UM6 PMD 
Pin | 
Pin_| 


Pin | 
Pin | 
Pin | 
Pin | 
Pin | 
Pin | 
Pin | 
: Pin | 


@Built-in 1 resistor 


TOP VIEW Application 
PMG TM 


| 
no 
fo) 


ft 
NX 
8 
io) 
oe 


& 
N“N 
9) 
8 
se 


Inverter 


ai A 
OlN 

s s 
o|o 


Driver 


N 


56~ 
56~ 


~] 


ref eeeel=[ = Pee Peg] 
D 
NO 
no a Rin} = 
no N N al 
o) 
| 
a a 
ro) ro) 
| 
a) ® 


nN 
no 
nN 
nN 
| 
ou 
oO 
| 
.e) 
© 


NO 
N 
nN 
Le) 
a 
oO 
Ww 
oO 


a 
oO Oo 


—_ ot =a = 
Ooo ome) 
A 
NX 


ad 


ma IMB4A DTA114TK x2 


Pin | 
Pin j 
Pin | 
UMB7 |IMB7A | DTA143TKx2 
UMBS |IMB8A | DTA114TKx2 
es p= IMB14A| DTA144TK x2 
suet DTC143TK x2 
DTC114TK x2 
DTC144TK x2 
Pin | 
DTC114TK x2 
| DTC144TK x2 
Pint | DTA124TK 
| DTC124TK 
DTA143TK 
DTC143TK 
Pin | DTA144TK 
IMD8A 
| DTC144TK 


or 


Inverter 

Driver 100 100~600 

ac 
Pin | 


Te [ome ae 
100~600 
100~600 


UMH7 


N NO 
oi ai oo 


100~600 
100~600 


a 
NN 


& 
~“ 


100~600 
100~600 


h 
~] 
9) 
[o) 


@Product Designation 
Specify part No., packaging specification code and hre ranking code. 


BED CE 


Part No. Blank unless otherwise repuired Packaging specifiaction code 


[Package | UN6 | MD 


Package 


=] 
0.15+0.05||= 
"3 ° 


@Packaging 


@Packaging Specifications 


(Unit : mm) 
IMD (SOT-36) 


1.90.2 
0.95 0.95 


Each lead has same dimensions 


Quantity /Package | Quantity /Unit 
Package Packagin e Packaging style Direction Code 


Pin 1 side on sprocket hole side | UTL 
Pin 1 mark side opposite of sprocket hole side ae 3,000 


Non-directional 


Pin 1 mark side opposite of sprocket hole side “ans 
Pin 1 side on sprocket hole side T109 3,000 
T1140 


| Package |}, 8° 
| UMG 2.2+0.1 2.4+0.1 1.15+0.1 
| IMD | 3.10.1 3.2+0.1 1.35+0.1 


$13.5+0.5 


Pin t (IMD) 


oO 

$l 5+0.1 
Ig ‘5 
™ 


_Pin_|_ (UM6) 


i=) 
4 N 
=| 2 
Oo) 
Z| 2 
od 
| 


ute 


wo 
OQ 
Q 
oO 


(Non-directional) 


= 
i‘ — | 
= 
= 
— 
— 
ia*] 
= 
”, 
ie] 
mie 
[—] 
=: 
w* 


4 
- 
ed) 
— 
. 
w 
nS 
a) 
= 
6) 


wayjed pur] 


Page 
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Composite Transistor Arrays 


Multi Devices 

Being housed in a miniaturized flat package, suitable for camera and VIDEO motor drive application. 
Can be configured as motor forward and reverse bridge circuit and help to reduce motor drive section. 
Tape and reel assists automated insertion. 


@MFW10 (SOP Type) 


@Product Designation 
When ordering specify the part No. and packaging specification code. 


as 


Part No. Blank unless otherwise required Packaging specification code 


tity / Pack. 
Package specifications eta ie a 


Pin 1 toward tape leading side 
2,500 
Pin 1 opposite tape leading side 


(Unit : mm) 


Equivalent circuit 


@Packaging Specifications | (Unit : mm) 


eR ECREES 
a sencne side 


} 


@MFW14 (SOP type) 


ie Eee eee ee ee 


1 


0 


@Product Designation 
When ordering specify the part No. and packaging specification code. 


mpoTctousy |T] He 


Part No. Blank unless otherwise required Packaging specification code 


co 
(=) 
3 
a — | 
[— 
Zz. 
= 
co 
| 
—y 
[-*] 
= 
A, 
a” 
— 
_—] 
7) 
—_ 
= 
& 
—< 
ie] 


Quantity / Package 
(pcs) 


Package specifications 


Pin 1 toward tape leading side 
2,500 
Pin 1 opposite tape leading side 


SHU SJONpolg pepueys 
“HW8G PUR PIepUE}S 10} S}IUp 


(Unit : mm) 


— 
— 
p= =] 
ed 
B 
2 
= 
, — 
i-~] 
=<] 
2, 
o 
= 
a. 
a2] 
=. 
EJ 
t-— J 


Equivalent circuit 
Page 
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Dev .6 Dev.5 Dev .4 Dev .6 Dev.5 Dev .4 Dev .6 Dev .5 Dev .4 
141312 11 10 9 8 141312 1110 9 8 141312 11 10 9 8 


1 2 3 4 56 7 1 23 4 56 7 
Dev. | Dev .2 Dev .3 : ; ‘ Dev. | Dev .2 Dev .3 


MDCO| MDC03 


(Unit : mm) 


= 


Leading side 
0.3+0.05 


0.05 


7:54 
Oxi 


LOTT 
= ee 
16.0 


é 
i 


$2.540.1 12.0+0.05 
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Composite Transistor Arrays 


Multi Devices 
@MF16 (SOP Type) 


: | : 
Part No. Device beruens am (mW) Ve IF Re Ree 
ia) (V) —<_— —s oo 


ea ee 
Deco toe Snes eee pet eee a 3 as a ee ee a ee NO 


@Product Designation 
When ordering specify the part No. and packaging specification code. 


Mj D} Ajo} 1 | | bid 


Part No. Blank unless otherwise required Packaging specification code 


- ) 
Package specifications amie a age 


Pin 1 toward tape leading side 
: 2,500 
Pin 1 opposite tape leading side 


(Unit : mm) 


Equivalent circuit 


10.0+0.3 


@Packaging Specifications — _ = (Unit : mm) 


48+0.3(|2PITCH) oes 
Leading side 


—O—--& —--O-— O---O—--6- Q--—9—--8-— -e@-- —O— --©- 
‘ ! 


mime gi 


@MF1I6N (SOP Type) 


; | 
Part No. Device ca ig Vce (Vo) Ic (lo) Ve lr 
aos | ot | OSs | eh |) U1 SCOUCdYSC«dO 
faa | -to | 2 | 490 [oreo | -1 | -o5 | - | - | - | 1 
56 | - | -2 wo~seo | -1 | -05 | - | - | oa | 10 ‘| 
(ee a (ier eT a wao~sso | ot | os | ~ 15 | 1 | - ‘| 
p4 | -0 [ -2 | 490 [az0~seo[ -1 | -o5 | - | - | - | 
-os | - | - | oa | 
Piae fo | 2 ~is | i | - | 
466 | -0 | 2 | ro~se0 | -1 | -o5 | ~-15 [| -1 | - | 
ee eee ee ee ee ae eo a ee 
MoGo7 34. | 60 | 05 | 40 [| se~ | 6 | om | - | - | 22 | 
120-6005) A Oe, fe i OM? 
@Product Designation 
When ordering specify the part No. and packaging specification code. 
Part No. Blank unless otherwise required Packaging specification code 


Package specifications 


Pin 1 toward tape leading side 
Pin 1 opposite tape leading side 


Quantity / Package 


(pes) 


2,500 


(Unit : mm) 


Equivalent circuit 


Dev .6 Dev.5 


Dev. | Dev .2 
MDGO! 
Dev .6 Dev.5 


3 i 14 13 12 
0.15%3-h4 | - 
’ 


oO 


@Packaging Specifications 


———> 
Leading side 


re) 
°o 
+ 
ron) 
© 


Unit : mm) 


SABUY JO}SISUBI] s}isodwo) 


SHUN S}ONPOg Puepue}s 
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Composite Transistor Arrays 


| Multi Devices 
: @MF20 (SOP Types) 


—15 a 

e [25 _| Eee aca eae 

atin ———— Pats TTA to SCOESC“~*é‘“SSC*‘dS‘“N#SCC_ 
| Resistance value __ value 


eTere lele ls. 
(V) (A) (Vv) (A) (kQ) (kQ) 

EN = 
Ptz0~s60 | -2 | -05 | ~-12 | -o2 | - | 10 | 
(Re a ee ee ee ee ee 
[POOR cen Ss OE SOS. 3 ene. ene Ale oe 0 

00 e Ay ie Oe ee ee. 


@Product Designation 
When ordering specify the part No. and packaging specification code. 


TIA] 62] 7/0} F | | titi 


Part No. Blank unless otherwise required Packaging specification code 


P. 
Package specifications Quantity /Package 
(pes) 


|, ane | Pin 1 at the front end of leading side. 
2,500 
Pin 1 at the rear end of leading side. 


(Unit : mm) - 


Equivalent circuit 


12,.540.2 


TA6270F 


Dev.8 Dev.7 Dev.6 ; Dev.8 Dev.7 
THEUURHHOE 20 19 18 17 I6 IS 14 2000419 «187 
gc: 
0.15 8-bg 
440. 1.274£0.2 


1 2 3. 4 5 6 7 
Dev. | Dev.2 Dev .3 Dev.2 Dev.3 


MDEOI MDE02 


@Packaging Specifications | | (Unit : mm) 


48 +0.3(12PITCH) > 
Leading side 


ee 


| j 
N oO 
° 
re) 
+1 so 
© 


— 
| 


@ MP4 (SC62/SOT-89) 
Contains Schottky barrier diode and transistor configured as DC,DC converter to reduce mounting and assembly and 
component costs. 


Diode 


Transistor 


MPL P=a0 Ts teoxsoo 2 mor sos 0 
eet _ 2 | moos | tos Tm 


80~390 


@Product Designation 
When ordering specify the part No. and packaging speficication code. 


mE Ce 


Part No. Blank unless otherwise required Packaging specification code 


Quantity /Package 


Pin 3 side on sprocket hole side 
1,000 
Fin on sprocket hole side 


SAY JO}SISUeI] s}isoduio) 


Saf 
gee 
By 
Ss 

tee 
23 


(Unit : mm) 

7 z : Page 
Equivalent circuit 
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Enlarged (x 1.0) 


(2) (3) 


(1) Anode 

(2) Base 

(3) Emitter 

(4) Collector , Cathode 


(Unit : mm) 


2+0.5 


14.041.5 


+0.1 
2.0+0.05 $1.59 


5.65+0.05 


i2.0+0.2 
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Composite Transistor 


Transistor Unit 
@Piezoelectric Buzzer Driver 


| Resistance value | value V Pd 
CES Cc 
Part No. — asses vote (Vv) (mA) (mW) be 
ica z k ke ’ ~ os 


@Product Designation 
When ordering specify the part No. and packaging specification code. 


RU 1fOl 1 | ad REELS 


Part No. Blank unless otherwise required Packaging specification code 


Package specifications 
T146 Pin 1 side on sprocket hole side 
3,000 
T7147 Pin 2 side on sprocket hole side 


(Unit : mm) 


Equivalent circuit 


-2 
1.9+0.2 eat 
0.95 0.95 .8+0. 

H 


Enlarged (3.0) 


+0.1 © 
0.15 9106 . 
~* 

°o 


Emitter ‘y “ae (1) Emitter 
2) Base < (2) Base 
(3) Collector | (3) Collector 


@Packaging Specifications (Unit : mm) 


+0.4 
o1.5 7 


wn 
° 
+ 
w 
© 
6 


3.50.05 


$178.0+2.0 


100 


@For Emitter Followers 
hee(measured across pins 1, 2, and 3) 


| ———s«&Resistance value value y Pd 
cc 
Part No. Ry a Ra (v) (mW) VcE Ic 
“ (kQ) (kQ) (V) (mA) 


a cc: 


@Product Designation 
When ordering specify the part No. and packaging specification code. 


/R} Uj} 2}o}1| | 


Part No. Blank unless otherwise required Packaging specification code 


ae ual Quantity /Package 
Package specifications 
(pcs) 


| TR Pin 1 mark side opposite of sprocket hole side 
a aa Pin 1 mark side on sprocket hole side 


(Unit : mm) 


Equivalent circuit 


Enlarged (X3.0) 


(1) Vec 
(2) OUT 
(3) IN 

(4) GND 


@Packaging Specifications (Unit : mm) 


2.0 


10.0+1.5 


uw 
ros) 
+ 
Ww 
o 
S 


if 
£178.0+2.0 


oo 
i—] 
= 
= 
[—] 
2. 
om 
co 
i 
—a 
ia) 
= 
3. 
” 
— 
So 
= 
” 


wiayjed puey 
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Composite Transistor 


Transistor Unit 
@Emitter Followers with 2 Built-in circuits 


| Resistance value | value V Vv Pq 
cc 
Part No. ae Rg Re, Ra (V) — (mW) 
So ae 


@Product Designation 
When ordering specify the part No. and packaging specification code. 


euys fol) (1 as 


Part No. Blank unless otherwise required Packaging specification code 


Quantity /Package 
(pcs) 


Package specifications 


T109 Pin 1 mark side on sprocket hole side. 


(Unit : mm) 


Equivalent circuit 
[ra seo 


sy 
ie 3010s 0.18806] © 


Sins ¢ StH 


(6) ve 2 


@Packaging Specifications | | (Unit : mm) 


2.0 


10.0+1.5 


' 613.540.5 


3.5 


$178.042.0 
5#0.2 
5£0.05-| | 


Land pattern 


Table below show, recommended land pattern for hybrid IC and high density mounting. 
Provide large pad for collector fin of power transistors of MPT, CPTF5 and PSD for effective heat dissipation. 


(Unit : mm) 


@Mini mold type 


Body 
dimensions 


Jo\sisuel] ayisodwoy 


wiayed puey 


wieyed puey 


iso 3, 

0.95 0.95 
0.45/0.35  0.35,0.45 
+-— + —¥1 


s a 3 


| joel | 


| “ 


(ae 


dimensions 


6. 


77) 
| 


QoQ 


i . 


Land pattern 


N 
ot 

Oo 

foe) 


ome | o 
YA | Y 
(7 
Le Ie 


6 
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The Class and Basic Ordering Units for Standard and Semi-standard ProductS sams 


To make it easier for the customer to 
select the type of product best suited 
to specific applications, we offer transistors in three 
types : (1) standard, (2) semi-standard , 
and (38) custom. | 

(1) Standard products 
An inventory of these products is maintained 
SO we Can responed to customer orders quickly. 

(2) Semi-standard products 
These differ from standard products in that 
an inventory is not maintained, and therefore, 
a certain amount of time is required to fill 
an order. Please consult us before 
ordering these products. 

(3) Custom 
Special specifications are developed and 
manufactured based on the customer 
specifications . 
Since these custom products, require 
more time to deliver than semi-standard 
products, please consult us before ordering. 


@Please note the following when 
ordering. 

The amount of an order must be in 

multiples of the basic order unit. 

@introductory remarks 


© : Standard products 
© : Semi-standard products 
A : Custom 


@h- Ranking Indication 


cae 
pee! 
oe 
oe 


*hee for darlington transistor 


@ROHM APOLLO ELECTRONICS (THAILAND) Co, LTD, 
SPT, T092, TO92L, SMT, SST, T0126, TO126M, TO126FP, TO220FP 


\ Feed hole side |i 2 sie [Fn 1s 


| 2sai774 | QRS | OO 8 
| 2601821 | MNP | O | OO 


| NPQ] 
| 2sca619 | MNPQU | O | OO 
| 2scasao | MNP | OOO 
| 2sc4725 | LMNPQ) | O | OO 
| 2sca726 | LMNPQ. | O | OO 
| 2scago7 | - | OO | OT 
| DTAISZE CT OO OT 


DTA113TE 
DTA114EE 
DTA114TE 
DTA114WE 
DTA114YE 
DTA115EE 
DTA115GE 
DTA115TE 
DTA123EE 
DTA123JE 
DTA123YE 
DTA124EE 
DTA124TE 
DTA124XE 
DTA143EE 
DTA143TE 
DTA143XE 
DTA143YE 
DTA143ZE 
DTA144EE 
DTA144TE 
DTA144VE 
DTA144WE 
DTA1D3RE 
DTC113ZE 
DTC114EE 
DTC114TE 
DTC114WE 
DTC114YE 
DTC115EE 
DTC115GE 
DTC115TE 
DTC123EE 
DTC123JE 
DTC123YE 
DTC124EE 
DTC124TE 
DTC124XE 
DTC143EE 
DTC143TE 
DTC143XE 
DTC143YE 
DTC143ZE 
DTC144EE 
DTC144TE 
DTC144VE 
DTC144WE 
DTC1D3RE 


UMT 


2SA1576A| QRS 


2SA1577 


2SA1886 


Packaging 
Feed hole side 
Code 
Basic ordering unit (pcs) 


Embossed tape ree 


Sia 
O Olo 
01 
) 
e) 
s) 
=) 


Be 


S 


QRS 

LMNPQ 
LMNPQ 
LMNPQ 


=| 
a 
on 
Cc 
Cc 


Packaging Embossed tape reel 
/UMT Feed hole side 


| 28c4100 | MNPQ_ | O | OO 
| 2scaio2 | RSE | OO | CO 


| 2sc4i28 | NP 
| 2scagos | 
| 2spis49 | POR 
| 28D2351 | UW 


DTA113TUA 
DTA113ZUA 
DTA114EUA 
DTA114GUA 
DTA114TUA 
DTA114WUA 
DTA114YUA 
DTA115EUA 
DTA115GUA 
DTA115TUA 


DTA123EUA 
DTA123JUA 
DTA123YUA 
DTA124EUA 
DTA124GUA 
DTA124TUA 
DTA124XUA 
DTA125TU 
DTA143EUA _ 
DTA143TUA 
DTA143XUA 
DTA143YUA 
DTA143ZUA 
DTA144EUA 
DTA144GUA 
DTA144TUA 
DTA144VUA 
DTA144WUA 
DTA1D3RUA 
DTA214YU 
DTC113ZUA 
DTC114EUA 
DTC114GUA 
DTC114TUA 
DTC114WUA 
DTC114YUA 
DTC115EUA 
DTC115GUA 
DTC115TUA 
DTC115UU 
DTC123EUA 
DTC123JUA 
DTC123YUA 
DTC124EUA 
DTC124GUA 
DTC124TUA 
DTC124XUA 
DTC125TU 
DTC143EUA 
DTC143TUA 
DTC143XUA 
DTC143YUA 
DTC143ZUA 
DTC144EUA 
DTC144GUA 
DTC144TUA 
DTC144VUA 
DTC144WUA 
DTC1D3RUA 


fo 


Package Packaging 


Feed hole side | Pin 


Embossed tape reel 
ide 


Basic ordering unit (pcs) 


oO 
Q. 
@ 
zm 
ro a 


- 2SA1037AK 
2SA1037AKLN 


2SA1733K 
2SB852K 


2SB1197 
2SB1198 
2SC2059 
2802411 
SC2 


| Package _ 
| 2SA1037AK | 
| 2501037 AKLN | 
| 2SA1455K| 
| 2SA1514K) 
| _2SA1733K| 
| 2SB852K _ 
| _2SB1051K\ 

2 412K 


_ 28C2412KLN| 


LMNPQ 
LMNPQ 
RSE 
NP 
MNP 
QRS 
RS 
MNP 
QRS 
LMNP 


2SC4642K 
2SC4699K 
28C4713K 
2S8C4771K 


2SD1484 
2SD1757 
2SD4781 
2SD1782 


QRS 


Hi 


DTA113ZKA 
DTA113TKA 
DTA114EKA 
DTA114TKA 
DTA114GKA 
DTA114YKA 
DTA114WKA 
DTA115EKA 
DTA115GKA 
DTA115TKA 
DTA115UK 
DTA123EKA 


DTA123YKA 
DTA124EKA 
DTA124GKA 
DTA124TKA 
DTA124XKA 
DTA125TK 
DTA143EKA 
DTA143TKA 
‘DTA143XKA 
DTA143YKA 
DTA143ZKA 
DTA144EKA 
DTA144GKA 
DTA144TKA 


DTA123JKA 


DTB163TK 


Erbosed tape 
Pints 
SMT 


DTC114YKA 
DTC114WKA 
DTC115EKA 
DTC115GKA 
DTC115TKA 
DTC115UK 
DTC123EKA 


em 
em 
| © | 
| © | 
[en 
Rem 


DTC124XKA 
DTC125TK 

DTC143EKA 
DTC143TKA 
DTC143XKA 
DTC143YKA 
DTC143ZKA 
DTC144EKA 


DTC144GKA mew 
DTC144TKA seas 
| DTCI44VKA | 
| DTC144WKA | CO 
| DTICIDSRKA— CC 
| presiamK es eC sO 
| prcs23TK— es e—C‘zTC 
| DTC3639EK 
| pTcs6sTK. eC —“‘dLC 
| pmp1iszk ee 
wow 

sO 

om 

em 


| DTDIGsTK | 
PRuiON 


Embossed tape ree 
Basic ordering unit (pcs) 
| RU201 


Packaging Embossed tape reel 


a BS KO 
PPMAZASSCSCSCSC~idC 
CFMASASSCSC~—C CS 
Co ore 
CRMASASCSCSC~C—CSSCS CC 
CFMAGA. SSCS CO 
CRMATA CSCS 
CWABASSCSC~SCSC 
CFMASA SSCS CO 
i Senne Ki 
PFMATIA._—SCSC~dC CO 
prwezASC—~—SST SC 
FMC3A ‘2 C) 


FMC4A 


FMC5A 


FMC6A 


FMG7A 


FMJ1A 
FMQ1 


FMW7 


FMY1A 
FMY3A 
FMY4A 
FMY5 


SJonpolg plepueys-iwas pue piepueys 


aad 
= 
cD 
© 
o> 
~” 
*” 
oo 
= 
[— 
oo 
oo 
2. 
oo 
[mee 
= 
2. 
wo 
poxme 
= 

c 
— 
= 
= 
~” 
=n 
[—} 
= 
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The Class and Basic Ordering Units for Standard and Semi-standard ProductS _7—— 


Packaging 


1s oO 
A: BROGINNNNGEONNNEOOENNNNG COGN NONNNNNNN 
seal |e 
gE Nelle NNNelele NNN rele SNNNeleNefelelefetel* 
2 ka= 
=e 


0) fo) ; 
FENNNNeb ele SNeleleSNNeleleesSSNNeleNelelelelelele 


N | Oo 
Ele 
|= 
5|5 


@ 
3 
~N 


No) st ) 
OES) ES) > 
=| 22 = 
~| >| 2 = 


abe EP PPNNNNSP EN NNN oF NNN e111 NOSE SNNSNSNSS 
UZENSANGWONNRUGRGENNSNEGGUNNNGUNECONNEGRUGGGRUD 
“BEENSSNPPIENNNEEEPENNNNEEEENNSENEEEEN PIE 


{ic < 

-! 0 =IN OO] + 

a; a sd Ped ed Oe 

=| =| 2/ 2/2 2/2/2222 


Packaging 
J \ Bin 1 site Sea 


Code 


Basic ordering unit (pcs) 


Sprocket hole side 


Packaging 


Package 


UMC1 
UMC5 
UML1 

UML2 


UMY 1 
UMY4 


= toot 


Embossed tape reel 


sak 


Basic ordering unit ( 


MB6A 
MB9A 
_IMB10A 
IMB14A 
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Basic ordering unit (pcs 


The Class and Basic Ordering Units for : 
Standard and Semi-standard Products IMe]atsii=jee]E= 


HE INEEENNTEZES 
He WEEENNTERE 
HS TEASSEENSSS 
He TENSNTENNSNS 


@ ! 
3 
7) 
= 
& Cho 
ae 


e 


oD 
2 
(7) 
oo 


it (pcs) 


TA6270F 2382" sierins 


Basic orderin 


unt 


Packaging Carried taping | Embossed tape reel 


MDGO7 


g 
8 
B 


Package 


Emboss 


Bulk 


Ke hole side| — Pin 3 side| 


Packaging 

Basic ordering unit (pcs) 
1k~200k 
1k~200k 


2SA1727 

2SA1807 
2SA1834 
2SA1862 
2SB1181 

2SB1182 

2SB1183 

2SB1184 
2SB1275 
2S8D1733 
2SD1758 
2SD1759 
2SD1760 
2SD1918 


CPT + F5 


e fee 
In 


osse 
ide 


1k~10k 
NPQR 


feat.) fo] O)/O}0/o © 


2SD 1664 
2SD1766 
2SD1767 


2804132 
2SC505 


Package 
2SA169 
2SA175 
2SA190 
2SB1188 
2SB118 
2SB 126 
2SB130 
2SB138 
2SB1580 


CPT F5 is bulk 2000PCS 


2 -|2Q 
# FE o}ololofoelofelofofololalolojolofeloalofelofofo 
= | 
B\Zlole 
8]o/=|8]0 Olo|oO O CJO|ClO|O|o 
o im 


2k~ 


fee] 


2SD189 
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Part Marking 


Part Marking Part Marking 


LJMarks are filed with h-- ranks 


@h- Ranking Indication ach 
Peo | ascaew7 
| el soo | asaiez1 imo | scare 
EN 
(a 
ier reo | ascaost 
eSce BDC) | _28A1808 
pen BHO | 2sca7oo_—_—* 
Poe =| «bTctaaTe emo | asca77a 
Pao | asais77_— 
Ro | 2sais7a 
pas | protec 
(25 _'| prcteaee 
04 DTC114TUA 
05 
fo —«|«(DTctaaTUA 
a 
oa (| prevstu 
s4 «| «éTANN@YE PDTAtt4EUA 
ree | prciave PDTAt24EUA 
pes | ‘pretasve PDTAtaaEUA 
res —'| prctave i PDTAIISEUA 
Peo | bTctteTE Pprct2seua 
74 '| BTATiawe = Pprctaseua 
Porcit4eua 
Pprct24eua 
Pprctaaeua 
PprcttsEuA 
PDTAtasxUA 
CpTAt2axua 


108 


DTA114YE 
DTC123YE 
DTC143YE 
DTC114YE 
DTC115TE 
DTA114WE 


® 
& 


74 


[esd bretaewe 
DTA143TE 

res ravzate id 
ee 0 
reed Brant 
= 
ress prevaave 
KS 
K29 


—_ 
f& 


DTA114EUA 
DTA124EUA 
DTA144EUA 
DTA115EUA 
DTC123EUA 
DTC143EUA 
DTC114EUA 
DTC124EUA 
DTC144EUA 
DTC115EUA 
DTA143XUA 
DTA124XUA 
DTC143XUA 
DTC124XUA 
DTA123YUA 
DTA143YUA 
DTA114YUA 
DTC123YUA 
DTC143YUA 
DTC114YUA 
DTA114WUA 
DTA144WUA 
DTC114WUA 
DTC144WUA 
DTA113TUA 
DTA143TUA 
DTA114TUA 
DTA124TUA 
DTA144TUA 
DTA115TUA 
DTA113ZUA 
DTA143ZUA 


— fo 
oO; 


NIN 
ey) 


NM} Md 


NO 


W |W 
01] 


45 


oO; O1 
id) 


reece 


oO 
& 


O;/oO;O}] oO 
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113 


i665 prevaavua 
179 DTA115UU 


we 


DTA115GUA 


SMT 


Part No. 
2S8C2413K 
2SD1757K 
2SC3837K 
2SC3838K 
2SC3839K 
2SD1781K 
2SB1197K 
2SD1782K 
2SB1198K 
2SC3802K 
2SC4018K 
2SC406 1K 
2SC4074K 


Part Marking 
AL] 
AAC] 
ACL] 
ADD 
AEC] 
AFC] 
AHL] 
AJM 
AKL 
ALO 
AML] 
ANC) 
APC) 

QU) 
ATO) 


‘ 


2SC4326K 
2SC2412K 


BBL] 
BDU 
BFL] 
BHC 
‘BJO 
BLU 


2SA1733K 
2SC4642K 
2SC4699K 


mK 


2SC477 1K 
28047 13K 
2S8C2411K 
2SA1037AKLN 
2SA1037AK 


CO 


FO 
C 
HO 


G) 


2SC3722K 
2SC2059K 
2SC2412KLN 


cry oa 


:o2) 


2SC3082K 
2SC3906K 
2SB852K 


+ 


< 


2SD1484K 


N 
> 


G) 


DTC143TKA 
DTC114TKA 
DTC124TKA 
DTC144TKA 
DTC115TKA 
DTC125TK 
DTA123EKA 
DTA143EKA 
DTA114EKA 
DTA124EKA 
DTA144EKA 
DTA115EKA 
DTC123EKA 
DTC143EKA 
DTC114EKA 
DTC124EKA 
DTC144EKA 
DTC115EKA 
DTA143XKA 
DTA124XKA 
DTC143XKA 
DTC124XKA 
DTA123YKA 
DTA143YKA 
DTA114YKA 
DTC123YKA 
DTC143YKA 
DTC114YKA 
DTA114WKA 
DTA144WKA 
DTC114WKA 
DTC144WKA 


oO 
oa; & 


— 
oOo 


N1TM] RM 
BDO O!/al# 


ff 
(ee) 


O 


oo; & 
Ny} oO 


~N| ® | & 
RR] BR] @ 


” 
<= 
=| 


1 | DTATTSTKA 
9 
E 
E 


art Marking 


i 


) 
93 
94 
95 

A 


23 

32 
eso pTertsuK 
E94 DTB114TK 
DTB163TK 


z 

F2 

F2 

F2 

F5. 

Fé 
g 
ai 
: 
G 
G 
G 

-H 
H 
H 
H 
H 


K 
K2 
K2 


K2 
K 
K 


13 
14 
1 
2 
3 
4 
2 
2 
08 
21 
3C 
AC 
98 
02 
03 
04 
07 
27 
24 
5 
6 
9 
3B 
4B 
4 


DTC1D3RKA 
Li4 DTB114GK 
DTD114GK 


DTB123YK 


SJoysisues| BCT Le 
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(Paart: M@rk it) mmm 


Pat FMAIA ror sor rar uMAY 
ee cer MBIA rae uMaz 
cas MASA a cas uMas 
ce a cae uma 
cas FMABA cas uMas 
cas FWAGA ces MBSA Vas Pumas 
cee BGA 
cas uMas 
cag EMAAR ee 
CAiO[FMAIOA es vaio PUMA 
can FWATIA ran Puma 
cen MBA 
cy 
ee 
ce 
ee ce 
ca ewcia A ree fumes 
ee ee resumes 
ces ewaaa cre MSA ee 
ee resumes 
Cas ewasa ce resumes 
ee che MGA 
a roe pumas 
cae ewcea ee ee 
cee ewcaa es 

ran Pewee Taio MATOA oe. Vo 
rr 
car ew [Mata 
csi STA ce rst uwst 
es ee) Psepuse 
cso ewss ce pw PuMwe 
ee ce PwepuMwe 
wr eww tera pws PuMwe 
cweeMwe cts wea 
pwe ema Da pws uMwe 
Pwa ema pe wep uMwo 
Cw ewe Des Pwo umwio 
pee Cw uMwit 
rwe ewe pes cw pow 
Pwo ewe ee pws pumwis 
Pwo eMwio Da 
Dw rw 7 
wie eMwie ee 
wis ewig pzsfzaa 
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MPT 2SA 1690 
2SB1424 
A 


GO 2SA1797 
AH] 2SA1759 
AJ 
ALO 
BAD 
BCL] 
BDC) 


Part Marking 
UMB8 


if 


2SA1900 


UMB7 


2SB1188 
2SB1189 
2SB1260 
2SB1308 
2SB1386 
2SB1427 


© 


o 
rea 


OU 


UMB3 
UMB4. 


B1 
B2 
B3 
B4 
B7 
B8 
co 


BFL] 


Ww 


L 
CBO 2SC4132 
CEL] 2SC4505 

F 
cGU 2SC5053 
DAC] 2SD1664 


fe) 
CO 


UMH7 2SD1766 
peo 2SD1767 


oO 
m 


2SD1834 


D2 

D3 

H1 

H3 

H4 

H5 

H6 

H7 
es 

Ho | UMHS 
CHio 


H10 DFO 2SD1898 
ca DuMe p60 

es 2302008 

2804672 

DLO 2SD2167 


2SD2170 


UMX1 


T1 
ee 
xe ws 


ss) 
4 


E DTDG14GP 


DTDM12ZP 


O 
pare 


~o 
oo 
= 
= 
i=] 
| 
as: 
— 
cS 


oa 
—~; 
ab) 
aD | 
cee 
(ep) 
oat 
@) 
ram | 
ep) 
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POWER MOSFET 


Excellent switching capability with low on resistance, suitable for switching power supply or DC-DC converter. 


Taping products for use on an automatic insert machine are also available. 
Quick reference 


2SK1973 (CPT) 


2SK2094 (CPT) 
2SK2261 (MRT) 
2SK2262 (MRT) 


2SK2104 (CPT) 2SK1976 (TO-220FP) | 2SK2176 (TO-220FP) | 


2SK1974 (TO-220FP) 


CPT *- TO-220FP - TO-247 


Package 


Application 


Switching 


Note : sxUnder development 


@Product Designation 


Pp ww) (Tc=25°C) 
() =MRT (Ta=25'°C) 


Specify part No., packaging specification code. 


sik Jel713] (1 


Part No. 


Blank unless otherwise required Packaging specification code 


[fer fom 
ane 


TO-247 
F31 Packed in forming tray 500 


(Unit : mm) 


0.65+0.! 


1.0+0.5 
« 


(1) Gate 
(2) Drain 
(3) Source 


(1) Gate 
(2) Drain 
(3) Source 


TO-220FP 


metcie-seme LAISOW YIMOd 


19.0+0.3 


5.0+0.2 8.0+0.2 


SHU) sjonpolg plepueys 
“WG PUR plepue}s 10} SUA 


— 15.0Min, 


0.650. 11) 
[5.45+0.5 


: Page 


(I) Gate y # (1) Gate 108 
(2) Drain (2) Drain 
(3) Source (3) Source 


~— 
= 
>) 
<2 
oo 
a” 
a” 
a 
1 
_—* 
oa 
oo 
ZB. 
a 
(=) 
r= 
o 
= 
SS 
7 


le 2.640.5 


@Packaging 


MRT Taping MRT Ammo box 


12.7+1.0 


| 
| 
| 


18.0+0.5 
16.040.5 


$4.0+£0.2 


TO-220FP Container tube 


Packaging specification code : C7 
Quantity, “Package : 50pcs 


113 


Transistor Package AvailabDIlC muumuues 


(Unit : mm) 


2 


Ls) 


0.65+0.1 . . al. 0.45+0.1 


3.80.5/3.4+0.2 
I 
14.540.5 3.440. 
=~ 
===)! 
a4 


0.45+0.1 


(1) Emitter 
(2) Collector 
(3) Base 


(1) Emitter 
(2) Collector 
(3) Base 


2.540.2 
r i 
0.65Max. 


1.05 || 0.450. 


ATR 


14.54+0.5 


(1) Emitter 
(2) Collector 
(3) Base 


(1) Emitter 
(2) Collector 
(3) Base 


3.7£0.2 


| 


+ 


| 


oOo 


2. 2 


[om] 


4.8+0.2 
340.2 


12.7Min. 


15Min, 


0 4579-15 


—0.05 
2.3 
1.27 1.27 0.5||| 0.45 "5:45 
(1) Emitter (1)(2)(3) ( 
|) Emitter 
i. nntal ee (2) Collector 
3) Base (3) Base 


15.5+0.5 


16.3+0.5 


0.55+0.1 


0.55+0.1 


(1)|(2) 
2.5|2.5 


(1) Emitter (1). Emitter (1) Emitter — 
(2) Collector 88) (2) Collector (2) Collector 
114 (3) Base (vee) (3) Base (3) Base 


(Unit : mm) 


CPT TO-126 


10.8+0.2 


0.65+0.1 


2.340.3 | ‘{2.340.3 0.50.1 || 
(1) (2) (3) 


(1) Emitter 
(2) Collector 
(3) Base 


(2) Collector 
(3) Emitter 


10.040.3 [ts 


ve i} 


$3.6+0.2 


10.8+0.2 


16.040.5 


2.54+0.5 | | [2.54+0.5 0.45+0.1 || 
2 320.5 | he BeO8 Oreo || | 1.76+0.5 (1)(2)) 
2 cote a bei 
2) @G 2) Collector 10.1+0.2 (2) Collector 
(3) Base HELE (3) Emitter 


TO-220FP 


$3.1+0.1 $3.2+40.2 


12.0+0.2 


12.0+0.2 


5.0+0.2/ 8.0+0.2 


14.0+0.5 


2.40.5 | | | 2,540.5 0-85"9'55 |) | 2.60.5 
(1) (2)(3) 


2.54+0.5 2.54+0.5 0.75 *396|| 2,640.5 
(1) (2) (3) 


(I) Base Sse (1) Base 
(2) Collector (1) (2) 3) (2) Collector 
(3) Emitter (3) Emitter 


HRT TO-247 


$3.3+0.1 


12.0+0.2 
19.0+0.3 


0.55+0.1 


' 0.6540. 1 2.4+0.5 


| |5.45+0.5 
a) () @ 4) 
|) Base |) Base 

(2) Collector HT @ & (2) Collector 
(3) Emitter (3) Emitter 


+0.! 


2.54+0.5 0.85 72-56 || 2.540.5 


= 
— 
oo 
— 
B. 
*” 
ong 
S&S 
= 
“oJ 
i=") 
oO 
= 
[-*) 
J 
co 
» 
<= 
3 
©) 
La 
cD 
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Transistor Quick reference 


Package-Application 


Package 


T0-92 TO-92L | TO-92LS 


Part No. 
2SB737 
2SC2021LN(E) 
40 2SB821 2SB1276 2SC2021MLN(E) 


| 28A1137 
2SA937AM 
peor tyirs Cains 
250202 1MLN(RS) 


Application 


aN 
oO 


Low rbb’ 


Head Amp 


Gaon ( 28Ae33A8 

2SC1740(QRS) | \ 2SC1740S(QRS 

Core: Canes 
2SC1740LN(RS)| \ 2SC1740SLN(RS) 


2SA1039 
Gs 198 | 2SA1198S 
2SC2390 


2sc2s0s_| 2sc2soss | si essid 


on 


oO < 
2) 
m 
Be) 


Low Noise 


2SC1740Q(E) |. 2SC1740S(E) 
2SC1740LN(E) | 2SC1740SLN(E) 
2SC1613A 2SC4034 


i ee ei anes el 
2SA1038 
2SA1819 
25 28C4775_| 28C4777_| 28C4776m | 28C4778_ | ~——_—_—si|_:« 2847798 aera 
40 2SC2021(E) | 2SC4038(E)| 2SC2021M(E)| 2SC4010&)| | ete 
Pre Amp 2SA937A 2SA1561A Gains 
50 {( Secaoatrons) | (asxaoaacans) | 25022210) | (ose o rotons) 
aor* | asavas | osaissa [| | | ai ee: 
) 15 | 2sar100 | ase | | SS CdTSSC~dSCSCS ay ess 
siza | asp2ies | aspzieo | | SS SCT SCS Sanat 


Cal 2SA1559 « | /2SA874M tain 2SA934 
2S8C1652 2$C4037 28C1652M | \2SC4016 a 2SA854S Gane 2SA1818 2SB1329 
3 Gat 2SA1560 2SB909M Gayiecs 28C1741 Gao 2SB1010 2804719 2SD2005 
2SC2673 2SC4040 2SD1225M | \2SD1858 Gas 2SA1515S 2SB1425 2SB1595 2$B1331 
Gaare 2SB1277 2SB911M exe 2SC3377 2SD1384 ° 2SD2450 2SD2007 
2SD1055 2SD1919 2SD1227M | \2SD1862 


eae Gee 
28C2872 2SC2872S 


2SB1044M | 2SB1242 

2SB1066M | /2SB1243 2SB1517 
50 2SD1787 2SD1507M |\2spisea | 28C1741A | 28C1741AS| 2881043 28D2146 

2SD1228M | 2SD1860 


2SB910M ( 2SB1238 ( 2SA935 2SB1330 

( 2SB1278 2SD1226M /|\ 2SD1859 2SC3359 2SC3359S 2SC2061 ( 2SA1902 2SD2006 
2SD2175 2SB1042M ( 2SB1241 2SD1768S ( 2SB1041 2SC5061 2SB1332 
2SD1293M | \ 2SD1863 2SD1292 2SD2008 


Driver 


eo) 


Strobo Flash 
Low Vce(sat) 


120 Cater eG 236 
2SD1665M 2SD1857 

160 Ge 130AM Gent 236A Got 212 Gate Geet 
2SD1665AM) \ 2SD1857A 28D1812 28D2451 2SD2004 


2SB1307M ( 2SB1 326 ( 2SB1306 


N — 
fo) 


Notes : 1. VcEQ specification codes for PNP and NPN are omitted. 


Page 


2. (: Complementary pairs | 
138 3. wUnder development Cont’d to 


4. Letter(s) in the ( ) to the right of the part number represents available hr— ranking codes. 


Page 118 


Page 


138 


116 


cana 


TO-126 TO-126FP TO-220 TO-220FP | TO-220FN TO-247 Application 


Head Amp 


2SB1182 és 009 ( 2SB891F 
2SD1758 2SD1380 2SD1189F 


S 
x S 5 
K 
aa 
= 
z 
re) 
® 
gquaiajal Y9IN J0}SISUeJ] 


2SB1184 2SB1065 
2SD1760 2SD1506 


2SB1064 
2SD1505 


2SB1357 


( 2SB1185 
2SD2037 


( 2SB 1566 
2SD1762 


2SD2395 


‘ 2SB1369 ( 2SB1370 e= 496 
2SD2023 2SD2061 2SD2096 
( 2SB1334 ( 2SB1335 (Gee 1565 2SB1355 
2SD1778 2SD1855 2SD2394 (Ssp2035 
( 2SB1291 ( 2SB1292 2SB1358 
2SD1720 2SD1832 (3502038 
a, 634 tes 635 
25B1181 2SB1007 2SB889F canes eo An0e 2SC4355 
2SB1334A 2SB1335A xv 2SB 1345 
2SD1733 2SD1378 2SD1200F °SD1778A 2SD1855A e 356 + 2SD2062 
2SB1516 2SD1382 2SD1381F (2881289 (2881290 2SD2036 
2SD1580 28D1833 
( ( 2SB1360 ( vv 2SB1477 
2SD2040 yw 2SD2236 


2SB1086 2SB1085 Gas 2SB1569 2SB1353 

2SD1563 28D1562 28D1763 2SD2400 2$D2033 
2SD1956 2$D1957 

Gai (28810864 2SB1085A (2881 186A (28815608 2SB1353A 

2SD1918 2SD1563A 2SD1562A | \2SD1763A fon 2$D2033A 


a ren 2SB1423 2SB1436 
Cont’d to 


Page 119 


Strobo Flash 
Low Vcr(sat) 
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Transistor Quick reference 


Page 116 


: . | Cont’d to 
Package-Application 
Application | = 


Part No. 


x Vp : 
—[- 15) 3801468] 2601620] asbiasom | 2601805 | asDi4e8 | 2eD1ae8s | 
- ( 2981428 ( 2881420 2SA1585S (2881874 ( 2841803 
2SD2154 2$D2152 | 28C4115S |\2sp2069 {\2Sc5062 
"i (2881485M 2SB1443 (28a1820 
2SD2197M | 2SD2279 2SC4721 
a P=? fF Ff Ff fF fF fF ff 
Indicator Driver 210% # eu, Ge Reo 
High Voltage. SW 28C1615__|\ 2SC4036 2SC1651 
swe | stags | 
Driver 2SC3800 
[Owona ~~ SSSCSCS*dtCSCSCSTSCS ao | asCMOTS | ascaRIS |__| ascaaee | ascare2 | 2sca2a3 
a0 saci eas sa 
High hee a a eee eee eae eee eee oe eee eee 
° ( 284790 ( 2581555 ( 28A790M ( 28A1549 (251645 ( 288308 
2501545 ~-|\2S8c4032_ =| \ 28¢1545m |\ 2SC4017 2SC1645S 
2SA936 
sa | serosa Et 
a ( 288 076u ( 2881239 
2SD1536M |\ 2SD1861 
Page | eco | 22309 
128 ea t08 Fs 32008 
: 2SD1929 
Sane Darlington 
2SB1515 
128 | ( psp2s0 
| rm | 2288 
Page 
2SB1333 
136 100 2SD1660M | 2SD1867 Sep iese Car 
, 2SC4724 
q Se ee ee ee ee 
Audio Output 
150 
Page a ee eee 
134 Seieee 251584 : 
2SA177 2SA1780 2SA1809 
400 28C4295M | 55¢4620 2sai76é0 | 29A1884 | 55n1861 
2SC4166 
Bese OO ee eo ee ee le ee ee oe 
134 | 20 —«|:-28p2145 | asp2i91 | 2sp2i45m | 2sp2192 | 2sp2132_ | asp2i4as ||| 
(so | asoasia | as0as1a | apaaiam | aeoasrs |__| aspaaz7s 
df asczoas, | | Tt—(“‘iLSSCtC‘“‘(‘$ Ci psecaoagss-— || 
138 Irv + ee a i Se ee ee eee eee eee ae 
uner 
oe 2SC3080 | 28C4041 | 2SC3080m | 2SC4014_| 2Sc2926 | 2sc2s2es | = || kw] 
| 20 |] scsoss | 
Pe sesso 
FM IF 2sc2063_| 28c4039 | 28C2063m | 28c4011 | 2sc20ss | 2ascazosss | £_| | | 
awe [ee] dd escagrem | ascaore | ascaato | asceaos | | SS) 
145 MOSFET 
Lasoxme | COT rr CU 


Notes : 1. Voce specification codes for PNP and NPN are omitted. 
2. (: Complementary pairs 
‘3. %* Emitter center 
1 18 4. sUnder development 


Sy 
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Page 6&/ 


_ Surface mounted 


TO-126 | TO-126FP | TO-220 | TO-220FP | TO-220FN TO-247 Application 


ee: Gee ease Se eee ee ee ee ee eee eee 


2SA1757 
2SC4596 
2SA1758 
2SC4595 


2SC4845 
2SC4848 


N 
1) 


vw 2SA1789 


Low Vcer(sat) 


yw 2SC4653 


yw 2SC4847 120 
ye 2SC4850 


R 
x 
0 


Indicator Driver 
High Voltage SW 


SW 


— 
— 
ao 
— 
7. 
~” 
= 
eS 
— 

= 
=. 
co 
~_ 
— 
co 
=A 
co 
= 
i] 
— 
oo 
cD 


10 | nvoten 
zscaa72 | 2scaa7iF 
28C4137 aes! 

eet 
aspieas | 60 


32 


( 2SB1183 ( 2SB1008 ( 2SB7 86F 40% * 


2SD1759 2SD1379 2SD947F 


2SK1973 
2SK 2094 


2SK1974 
2SK 2095 


2SK1976 


5 FM IF 
2 AM RF 
28K1975 . 


en a ees Base 
ene eee een 50" 140 
2SD1647 2SD1764 2SD2041 
2SD1637 2SC4573 2SC4574 2SC4575 60+10 
2SD1783 2SD1856 2SD2042 
Darlington 
2SB1550 2SB1551 2SB1568 2SB1549 Be 
2SB1474 2SB1341 2SB1342 2SD2399 2SB1512 140 
2SD1932 2SD1933 2SD2032 
20 
[face a, cee |e 
2SB1286 gop eee 2SB1359 | ia 
( 2SB1316 2SB1272 2SD 1646 Ser anae 2SB1567 2$D2039 ( #2SB1478 140 
2SD1980 25D1638 2SB1343 2SD2398 2SB1514 *2SD2237 
2SD2024 2SB 1344 2SD2307 
2SD2025 
2SB1339 ( 2SB1340 2SB1513 a ate 
2SD1888 2SD1889 2SD2043 142 
( v2SA1788 a6 
¥v2SC4652 
Audio Output 
( 2SA1633 oe 
2SA1727 2SC3968 2SC3969 
a —_ i a Lo wn oe i We 
2saisoy,—— || estas ceeasanietelll Sa, nae aecncllcana Me ou 3. Atecere ese ce atlin EO ott ils 
nee ee ce ee ee ce le ee ee ee 142 
ee eee ee re ll ee eet ee Ha, eee ee Hl 
ete Re eee eel ee eee ie ce 
Pies ea ain eee a eee ee 
fee ele ss Lee reece, et ae fore ace eee one ollie moet ol 140 
be, sete oh ease Yeates en eee selene ce Nostell, Oe ee 14e 
Mix. Osc. 
ae Seay a eT ee ee See (ee 
a eae een te ged ee metas tls ce wp ne Sete lee ee oO 
20 FM RF Mix. Page 
Osc ] 4 4 
rar ee: es = sete ae eee pe Mien wll ee cell ee 
ate He tele =. cae ee cecal me ee ee i, Semel 3 
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Transistor Quick reference 


Vceo-Ic 


i ccc ce 
asasos® | a” 
128 
| | astous| | ascann) | ascaes] || 

| woof Eft seas || | 

some | Saas 

25C2021LN(RS) 

2802312 


mo [aswel Cd ae 
2SB821 -= 


2SA874 


2SB851 
2SAae1 
2802673 
2SB822 


pes SS eS 


RSG See ei Saal 


NO 
(o) 
we] 
ol 


50 


2SA1558®@ 
2SC4036@] Page 


2SA1554@ 
Ean (ay 
od 


als |+ fA 


—_k 
[o) 
Oo 


2SC4777 


2SA1561A 
2SC4038(QRS) 
28D2314 


2SC-4038(E) 


01 
Oo 


200 


oO 


2SB1276 


2SA1559 
2SC4037 


2SA1560 
2SC4040 
2SB1277 
2SD1919 


aaa ae ae ag 


2SB1428 
2S8D2154 


3. Letter(s) in the ( ) to the right of the part number represents available hre ranking codes. | 


120 


SECEEP CEE EEE EEEE 
| oe | facaormp | EE 


cae 
orf | | star acarow] [| 


2SA874M 
280 1652M 
25B910M 
2SB909M 2SB1042M 
2SB1130M | 2S81130AM 
2SD1665M | 2SD1665AM 
2SB1066M 
28D1507M 
5 28B1307M 
28D 1962M 


Notes : 1. Voces @VceER 


poet MOT 5 


2.1 | ? Darlington 


3. Letter(s) in the ( ) to the right of the part number represents available hee ranking codes. 


Page 
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2SA937AM 
28¢2021M(QRS) 
2SA937AMLN 

28202 1MLN(RS) 
28D2313M 


“| 


28D 1859 


28D1865 


2SB 1238 


2SB1236 | 2SB1236A 
28D1857 | 2SD1857A 


TEE 


2SB1240 
28D 1862 |: 


Notes : 1. ors. @VcerR 
2.1 : Darlington 
3. Letter(s) in the ( ) to the right of the part number represents available hre ranking codes. 


— 
= 
i=] 
=a 
A, 
” 
en 
[=] 
=| 

i) 
=. 
(x) 
= 
= 
ia7] 
wl 
cD 
—2 
ew 
=a 
eo 
ce 


121 


122 


Transistor Quick reference 


Vceo-Ic 


ee eee 


en 


rt —eaw Bilas 


2SA825@ 

2SA1039 2SA1038 
25C2926 2SC2058 9saii98 | 292898 | occo389 

2SC2390 


ed 2 


2SA933A 
2SC174Q(E) | 2SC1740(QRS) 
28C1740LN(E) | 2SA933ALN 
2SC1740LN(RS 


2SB737 
2SD786 


28C1741A 
2SA1199 
2802872 
2SA1515 
2S8C3377 


Notes : 1. “EV ces _O@Vcer 
2. : Darlington 
3. ‘*Emitier ‘Center 


ey An ee 


tiem eae 


4. Letter(s) in the ( ) to the right of the part number represents available hre ranking codes. 


srs | 


pan 


oscars | ascanios | 


=o 

2SC1740S(QRS) 

sede! 2SA933ASIN 
( 28C1740SLN(RS) 

9S) 2227S 


2SA854S 
Ee eo 
2SA1199S 
pms 
ooo | fasoias [ is esis | 
Fe A OO 
a Oe HE ne Fe as 


3, Letter (s) in the ( ) to the right of the part number represents available bi ranking codes. 


Page 


2SA1585S 
2S8C4115S 


jeje meiosis cartes Sah a 


[| 0 | @ feos] a | 1 | so | wo | oo | a0 
2SA1482 
2SC3800 


Page 
2SA1584 = 
2SC3269 | 2SA1760 = 
2SC4166 2. 
=I 
| | 281780 
= 
pn = 
2SC2061 es 
oe 
2SA934 2SB1041 a 
2SC2060 28D1292 = 


2an2i72 cian: Ce Dae aga SO Rae Wen! a 
2SB1212 

2SB1010 | 2SB1374 

Ed dc] 


2SB1306 
2SD1961 


Notes : 1.*VoEs 


pee ie a oh a 


beewete eo Coey 


TO-92LS 


2SA1819 
28C4720 


2SA1902 

2SC5061 
2SB1596 
2SD2451 


ea 
_ 

2SA1818 

2804719 _ 


2SB1595 | 2SA1820 
2SD 2450 | 28C4721 


2SA1903 
2SC 5062 


60+10 em 90745 100 160 300 400 


2SB1330 
2SD2006 


2SB1329 
2SD2005 


2SB1328 
2SD2004 


2SB1331 
2SB1461 -25p2007 


a h 


Notes : 1.+$V 
il 123 


ae ree 


ee ee eee 
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Transistor Quick reference 


Vceo-Ic 


a= PEP EP Eee 
Ic [A 


| | esata] | 


= 
2SB1275 
28D1918 


Notes : 1. epenES MOSFET 
2. : 


Gal yi aati fa A 


300 


| ot fascarszz | | Tasca 
2SB889F 
et} tee | _f 


2SB891F 
29D 1 189F 


Ho 


Se semen 
ee ee 


ee 

——teora82 
ee ae 
2SD1563 | 2SD1563A 


Page 
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2SB1009 
2SD1380 


2SB1065 

2SD1506 
5 2SB1423 
2SD2147 


> Darlington 


po See Gow 


Notes : 1. mali 
2 


e----------4 


TO-220FP 


VcEO : V 
Ic [A 
2SB1186 | 2SB1186A 
2S8D1763 | 2SD1763A 


2SC3969 


2SB1370 
2SD2061 
2SD1944 


2SB1185 
2SD1762 


2SB1335 


pai Se oe a on, 


2SA1757 
2SB1292 
2SC4596 
i 


2SB1294 
2SD1897 


[2SK1974]¢ 

DSKI0058 
w2SA1758 
2804595 


Notes : ar MOSFET 


(irae! eS cara ob ee imei 


2. | : Darlington 


2SB1085 |; 2SB1085A 
2SD1562 | 25D1562A 


2SB1369 


vspisog| 2802023 
2SD1943 


2SA1634 
29B1334A 


2SB1291 2SB1293 


99u9i9jaJ yoINn() JO}SISUel| 


— 
— 
fab) 
ioe 
ee 
dp) 
cr 
O 
~—T 
Sp) 
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Transistor Quick reference 


Vceo-Ic 


TO-220FN 


2SB1569 | 2SB1569A 
2SD2400 | 2SD2400A 
2SB1565 


2SD2394 
2SD2396 


Page 


142 


2SB1566 


160 


120 


ee ee es 


2SB 1353 2SB1353A 
2SD2033 © 2SD2033A 


2SB 1496 
2SD2044 
2SD2096 


2SB1357 
2SD2037 


2SB1358 
2SD2038 


2SB1356 
2SD2036 
ae i nae 
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Ic [A] 
lp [A] 


2SB1477 
2SB1345 
‘| 2SA1788 
‘| 2$C4652 
2SA1633 
12 2SA1789 
2SC4653 


Page 


Notes : 1. a MOSFET 


> Darlington 


erate axitose yess 8 


Note?! |: Darlington 


=| 
=) 
= 
A. 
a” 
=, 
[—] 
— 
<_ 
=. 
co 
= 
o 
ome 
co 
= 
i527] 
Ss 
o> 
ce 
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Transistors 


FTR ° FTL | 
Low profile flat-pack for limited space applications. 
Taped type can be used on automated line. Bulk type is also available. 


Ic Ic Max. 
(mA) (A) 


asasavan] - | -s0 | vo] | 000 | 190560 
assez: feaserare | «0 | aw | - +| 250 —~|_1a0~s00 


s00~800 


180~560 


82~390 a 
Pre Amp | 40 390~820 
2502021 2SC4038 TBO 120~560 

25C4775._ | 2SC4777 = Cs 


Po (mW) 
(Ta=25°C ) 


Internal 
Circuit 


Ic (mA) 


i 


| 
—_ 
oO 


a 


=2000 

Pasoirer | ssorent | so a 

er a 
meee 
a 
ae 
ee 
a 


2500 


3000 
1000 


Low Voesat) | aspia6a | asp1e20 | 15 | 1000 
Darlington 
a 


Note : Under development 


120~560 
120~560 
56~270 


a 
oO 


— 1500 
1500 


He 
o>) 


Darlington transistor Internal circuit 


FTR « FTL High da i type 


ag 
VcEO 
Application 
i (V) a i ES Voce Ic 
ee fm (V) (mA) 
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@Product Designation 
Specify part No., packaging specification code and hre ranking code. 


21s] A913 7 | ae | Ri 


Part No. Blank unless otherwise required Packaging specification code hr: Ranking code 


tity /Pack Code Code | hreRange 
“to | Stee 


a6  390~820 
Bulk | 2,000 | U 560~ 1200 

ae | Buk | Ee 

Tue i ta en 


V 820~ 1800 
FTL Ammo box 2,500 


rap ue | 
re fo 
: 


SJ0}SISUBJ] 


od 
—~ 
ad) 
J 
. 
wn 
ot 
2) 
cae | 
a 


3.8+0.5/3.4+0.2 


0.45+0.1 


(1) Emitter 
(2) Collector 
(3) Base 


SHUN SONPOd Puepueys 
{WBS PUB PIBPUEIS 10) Shun 
Guyeplo ajseq pue Sse) Bi] 


(Unit : mm) 


T™4— ‘194 
6.8+0.2 2.4+0.2 
| 


3.4+0.2 


14.5+0.5 


14.5+0.5 


(1) Emitter 
1) Emit 
4 Alles (2) Collector 


(3) Base 54). 0.45+0.1 


2.54|2.54 ; || 0.45 0.1 (1) Emitter 
5412, ; (2) Collector 
(3) Base 


@Packaging Specifications (Unit : mm) 
FTL Taping 


19.0+0.5 


17.1£0.5 1 


*1 FTL TL4: 165+0.5 


Quantity /Packaging : 80 pcs 


129° 


GE 
iL 


Packaging specification code : C1 
a 
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Transistors 


TO-92 (JEDEC Standards Numbers) 


@NPN Transistors 
General purpose small signal amplifiers 


oe pica BVeBo 0 re 7 a . oe Cob fr bo 
TO-92 
(ECB) 5V 100nA 25V 470 | 295 470. 20mA 100 | BF 098 100 | 600m Ty. | 160M Typ. || 200m 


anaseo | 10-2? aps SONA 40V soo 20mA 4sv | ox25v 10m, anF | goniz 20ma |_| 100mA 


100 “A 5V 
4.5V |100nA 30V 900 1.0mA 5V 10mA| 4pF | 50MHz 0O.5mA 3dB | 200mA 
10mA 5V 
500 10mA 10V 0.25V 1.2V. 10mA) 10pF | 20O0OMHz~ Typ. 200mMA 
0.7V 0.85V — om SOMHz 0.5mA 200mA 


Sona -40V 700 100nA a toma) 4 200MHz 10mA 200mA 
1.4dB 
3V_ | 100nA 600 100uA 10mA|} 5SpF | 3SOMHz 0.5mA (Typ.) 200mA 


TO-92 : 10mA a 
MPS-A18 (EBC) aa 50nA_ .30V 50m { 100MHz 1mA 200mA 


wesc [S| ow [ovo [rom ae 


General purpose amplifiers and switches 


BV cso pics BVeBo a re Voce (sat) , Vee (sat) ar a ve 


2N2222A ; 
PN2222A 60V 20mA 600mA 


2N3711 
MPS3711 


na 
a. 


2N3704 : 

MPS3704 20V ; 100MHz 50mA ag 800mA 
2N3706 
MPS3706 20V 100MHz 50mA a 800mA 


_ | ; oa 7 2 


c= purpose amplifiers and switches 


ee i BVepo | !cBo oy a g, VBE (sat) Cob fr tos Ic 
Mix’ | wae @VCB| Min’ Max, @' & Vee Max. ©} Max. | min. ©! | Max. | Max. 


TO-92 50nA_ 30V 4pF | 300MHz 10mA | 250ns | 200mA 
(EBC) (CEX) 


TO-92 120 360 2.0mA 1V 
2N4124 (EBC) p soy | ay | | 5008 200 20V 60 50mA iV 0.3V 0.95V soma) oF SO0O0OMHz 10mA = 200mA 


1.0mA 
TO-92 10mA 0.95V 150mA 
2N4400 (Epc) | 60V | 4ov | 6V |100nA a5v ico ene TOY BoOmal 6-5PF | 200MHz 20mA | 255ns | 600mA 
500mA 
0.1mA 
0.95V 150mA 
sov | 4ov | ev |100nA 35v 250MHz 20mA | 225ns | 600mA 
100 300 150mA 1.2V S00mA 
40 500mA 


TO-92 250 500 2mA_ 10V NF 


TO-92 30 10mA 
60V 40V 5V |100nA 40V 40 120 100mA 0.5V 1.0V 100mA 8pF | 390MHz Typ. 600mA 
(EBC) 
25 500mA 
TO-92 60 10mA =1V 
(EBC) 60V 40V 5V 50nA 40V 0.3V 1.0V. 100mA 5pF | 390MHz Typ. 600mA 


90 270 100mA 1V 
50 500mA 10V 
Medium power amplifiers | 
Teewe [S fer [er] 2 fem | 2 ae ae ae selina ME Coal 
St fem om [aoe mm | [oe 


Darlington amplifiers 


ee Ecco ig ‘C50 g| oe, isa VBE au vs i Ic 
200k 10mA | 
fea 50nA 30V 300k 100mA aN ‘5 ov aie 10dB | 500mA 
200k 500mA : 


60nA 30V 200k 100mA rey Bale eae ae 
14k 140k S5O0mA 
jwrowe | es |S |v [nme oy | ok a8 
jwrowse | ee5 (S| | 1 [rom ow | oo 
wrens | a 
ees |S) | | 10 [toma sov| oe ema ttm 
fm [ese fm [eel at ae lw [ae 
ore a {a jm a a 


TO-92 


40 0.i1mA 1V 


70 1.0mA VY) ov 0.85V 10mA 
150 300 10mMA 1V| Ogy 095V  50mA 
60 50mA =s1V : ; 

30 100mA 1V 


2N4401 


1k 10mA SV 
2k 100mA = =5V 
1k 300mA = 5V 


woe] 
a3 
= 
&. 
a” 
ome 
[—] 
= 
~*” 
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Transistors 


TO-92 (JEDEC Standards Numbers) 
@PNP Transistors 
General purpose small signal amplifiers 


BVca0 eo eee ey ee - a VBE Nae Cob am tor! NF Ic 


2N3708 100nA 20V! 30 150 50mA_ 5V\ 025V 1.0V 50mA| 12pF | 100MHz 50mA 
BE (on) 
=e 150 500 100”A 
-2N5086 | feney 100nA 4ov | 150 1.0mA 0.85V 10mA| 6pF | 40MHz 0.5mA 
150 10mA (VBE (on) ) 


TO-92 800 100nuA 
2N5087 100nA 40V 1.0mA 10mA 40MHz 0.5mA 
(EBC) 10mA 


General purpose amplifiers and switches 


BVcgo | BVceo | BVeso | IcBo Nee Vce (sat) , Vee (sat) Cob fr tos Ic 
Min. | Max. @¥C8| Min. Max. @le & Voce} “Max. © “Max. © 1} Max. | min. © '© | max. | Max. 


— _ 
(Epo) 4ov | 4ov | 5V (ces) 30V peed te 4.5pF | 250MHz 10mA | 300ns | 200mA 
60 ; 
30 100mA1V | | 


TO-92 50 150 2mA 1V 


2N2907 
PN2907 


2N2907A 
PN2907A 


TO-92 120 360 2mA =1V 
(EBC) 5OnA 20V 60 5OmA so 1V 0.4V 0.95V SOmA| 4.5pF | 250MHz 10mA — 200mA 


0.1mA 

tepe) 100nA 35V 3 Oey ScUra| 85PF | 200MHz 20mA | 256ns | 600mA 
150mA 
500mA 


2N6076 ieee aa 190A 28V | 100 500 10mA 10V| 0.26V 0.85V toms] 190F 200MHz 100mA 


10mA 10V 
mpsse3s | 10-22 (CES) a 5OmA—ov| «(O20 1.1V SOMA! sooF | 100MHz 50mA | 170ns | 500mA 
(EBC) O5V st ae eal, Wer 20V 300mA 


1.0mA 
100 10mA 10V} 0.25V 1.1V  50mA 
100 50mA 1V 1.0V 2.0V 300mA 
300mA 


— ™ _— _ 
250 700 O.1mA 
‘eae. | 4 100nA 40V | 250 imA 5V|_ 0.25V 10m soup | 200A 
250 10mA 5V 


TO-92 250 500 2mA 10V NF 


= 60 10mA 1V | 
(Epc) | 40V | 40V | 4V |100nA 30V | 90 270 100mA 1V} O.6V 1.0V 100mA| 8pF | 260MHz Typ. 600mA 
50 500mA 10V 
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, 


fea 


< Fs 


@Medium power amplifiers 
oe ig BVego | IcBo Nee Voce (sat) t) Cob fr tot Ic 
Mie? | 4920 @VCB] ai ipax, Gl & Vee] “Eps iyae OF IE Max. | Min. © | Max. | Max. 
150300 2mA 2V 
Paces 1 ) Sov j sv |roonazev Se EY 0.75V 1.2V500mA 15pF | 135MHz 50mA = 750mA 


25 0.1mA10V 
40 1.0mA10V 
100NASOV 50500 10mA10V ey eee 30pF | 100MHz 50mA 400ns | 800mA 
40 100mA10V 
30 500mA10V 


eee 35 10mA 1V 
(EBC) 25V 25V SV | 100nA20V 50 100mA 1V 0.50V 1.2V500mA SOpF 60MHz 10mA 500mA 
50200 500mA 3V 
TO-92 100 10mA 1V 
0.25V 1.2V100mA 
coo (EBC) oe 100 ey (VBE on) ) -_ evans’ Ld ee 
TO-92 10mA 1V 
0.25V 1.2V 
jwrease | Eg | eow | aw | av frome | 5 scona me taggoons || somtcoma || soma 


@Darlington amplifiers 


on [S| [| foe [Semmes 
[| [bm fem [ts [mew [mn | 
eo | BS [ow | w ronaw [shes [orem | [ome | [ome 


(Unit : mm) 


=" 
i= *) 
= 
. 
~” 
_—— 
[—] 
~— 
wm 


12:3 


(1) Emitter 
(2) Collector 
(3) Base 


@Packaging specifications (Unit : mm) 


TO-92 Taping TO-92 Ammo box 


4,840.2 6.35+0.5 12.7405 
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Transistors 


TO-92 * SPT 


TO-92 and its smaller version, the SPT transistors, have conventional leads that fit into PWB mounting holes. 
Ammo box taped packaging for automated insertion is standard packaging, however, bulk is also available. 


ae a ae —— 
‘ ‘ CEO . 

Se asa? [80a |e 

ene gse7a7_[— | =40 | =a00 [= [280 [= _[r20~se0 | -6 | -10 | - | 

P asp7ee__| ssp7ees [| 40~~~—«dY~SCia0 | iY | 8O*tz0~sc0 | | SCtO 

gsae25 | 2saezss | -ao*™™ | -s0 | - | 280 | 260 | @2~270 | -3 | -10 | - | 

p50 f= 160 = 800 | 800 eo~s60 | 6 Pt 

SSASa3ALN | 2sagszasiN | -50 | -150| - | 300| 900 | 1e0~se0 | -6 | -1 | - 

rasatoss | - —*| = 120~~S«YY C80 | SiS ~—~*d tO |e |e 

Tasatosa |= | -80 | 80 | - [300 [ — _|1eo~e20 [6 | -2 | - 

Tasaitos | 2saitees | -e0-~+| ~~ -s0 | - | 400_| 900 | 1a0~e20 | -6 | -2 | - 

iuinies eg a a a 

p50 80 f= 500800 t20~s60 | es 

secrrenun | wera (22160 [=F awe aso fasomeen fe Pr 

160 |= | 3007 [300 [1ao~se0 | 6 | 1 | 

-aseaseo | asczss0s | ——i20~SC«dY~SCt*‘aO | CY a00~«| =O teo~ez0 | YC 

rascas00 | - | -g0«dY~SSs | i 0d —«*dtmo~ezo fT 

-asc2e0s | ascze08s | i00~~~«| ~~ *| ~~ 00 ~*~ «di teo~ez0 | |S 

Pre Amp iS Sid; (scarres| is «SSCP 0 «dC ~*~ |e || 

asaasas | -a2~+| ~-s00 | - | 400 | 900 | 82~000 [| -3 | -100 | - 

Tasaites | asattoss | -40_| -7oo | - | 400_| 900 |iz0~se0 | -6 | -10 [| - 

7gsaisis | asatsiss|_-a2~| i000 | - | s00| 900 | 2~300 | -3 | -i00 | - | 

asci74is|a2~—~S~«~YS~SCt*éi‘O | dS a0 P00 ~|«ee~a00 | 3s «|S 

Driver 500 |= | 400 | 900 | 82~a00 [3 | 100 | 

700 |= | 400 | 900 [iz0~560 [6 | 10 | 

| Tascsss9 | ascass9s|—80—~4~~ao0*| ~ iYSa00*| 00 ~*~ a90 | sd] Stoo | 

escss77_[- | -32”~—~—*«dY S000 “| iY 00 id g90 fs | St 

ea ee a 

[=F asatsess [20 | ~=2000 | =s000 [= | 400 | 82~990 | -2 | -100 | - | 

Ppspiaas | —- | -20 | ~=a000 | —s000| 760 | - | 82~000 | -2 | -100 | - 

Low Vecse) || 2seartss [20 | 2000 | 8000 [= | 400 120~860 | 2 [100 |= 

ee gspais2 | - —~s| ~S—i0 ~*~ 000 | S000 | 760d «i tz0~ 00 | 2 | too | 

gsp14665 | —15+| 1000 | - | 400 | 300 [120~se0 [3 | 100 | - | 

[= [| 2so232as|a2—~«| 00 | + ~~~ 300 82~a90 | 3 | 100 | 

Strobo Flash ‘| aspiseo | —— ~~ Sits «PSC | wooo feo «d| SC ~C*desO~ | | 000 | 

peel gg Se aa a 

High Voltage sw | asciest_ |---| i0®™™ | 30: | ~~ ~S«dY~SCis |S «dC | PT 

rswSCdYC(ité‘ «dN C—40~S~*~Y:C‘ PS «dCi ~*~ a7 | 4 dT Sto | 

Chroma —~—=“‘és @SOBA:~OC- OCLC OO ~C*dSC*‘tOO ~~~ Sd SC ~S*dP (tao | to] to | 

=32% =300 | 1500 300 

or rasaess | —- | SC a =300_| 300 = [ioK~ [510 Fg 1 

° ascieas | 2sc164ss | —a2*_—~| ~g00 | ~—t600 | ~300~+| 900 ~*| ck~ =| 5 | 100 | Fig. 

Tescooez | - | a2—~—S~«dYSCti Pd kT CCW | 

High bre [asp212 | sepaiaas | —~—«20~S*d~SCSC 00 ~~ | s *| 800 ~—~eo~e700| 3 | io | - | 

High Veog [= | 2sp2297s [50+ 150] ~~ 200|  - | 900 | se0~e700| 5 | 1 | - 


Note : x Emitter center 


Darlington transistor Internal circuit 


TO-92 > SPT High frequency type 


Package 
Ic f Cob 
Application 0-92 yas ne ae ae Vor le 
Part No. ey Z id (V) (mA) 


2802410 | 28c2410S | 32.|100~~«|~~S~B”—~CSC(‘(CTCYLSO~IOO. | 6.d”~“‘ _i‘C;:*” 
FM IF AM FF | 2sc2058 | _2SC2058S s6~270 | 6 | 1. 


oad 2SC1809 2SC1809S 500 39~180 "4 
Mix. Osc. 


a 
i ascsso1*x | = || O | tts | 89270 
TV Tuner asc2926 | 2sc2zezes_ | 19 | 50S || S100 39~270 
| = | «28040425 27~180 10 
| 20 | 5 


. 1500 
ne Ose: | = — _|_28C4044s 
Fe 27~270 


| 2000 
25040438 3200 


Note : * Emitter center 


@Product Designation 
Specify part No., packaging specification code and hre ranking code. 


Blank unless otherwise required 


S)pIt[4J6le[s) (11 FPL 


ee ieee 


Part No. Packaging specification code hre Ranking code 


T93 3,000 L 27~56 
en zoe 

TP 5,000 56~120 
a Pe | 


120~270 
180~390 


SIO}SISUBI] 


SjJOJSISUEI | 


270~560 


390~820 
560~ 1200 


a = 
sas 

= 
a —. S 
aka 
cA 
zfs 
—a— 

= we 
Q L~ =] 
aoe. 
oa 
Sea 
aes 


Page 


(Unit: mm) 15/7 


2.0+0 


ion 


. 


| 


0.45+0.| | 
pace ns 3 —te- 
+0.15 
0.5) 0.45 —0.05 


(1) Emitter _— (1) Emitter 
(2) Collector (2) Collector 
(3) Base (3) Base 


Magazine taping type : lead formed as shown below. 
@Packaging Specifications onan 
TO-92 - SPT Taping 


3.7+0.2 
2.5Min. 
5.2Max. 
0.5+0.1 0.457:o8 
5.0°0:2 

2.555: 2.55071 
6.0+0. 


9.0+0.5 


9.0+0.5 


.O£0.5 6.0405 — 


| 9.0405 | 


-0. 
Ho 16.0+0.5 16.0+0.5 
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Transistors o_ 


ATR: ATV 


Approximately the same size as the TO-92 with up to 1 W power capability. 
Taped type for automated placement or bulk packaging available. 


peeene Vceo (V) | Ic Max Pc(mW) sBherldoes 

Cc iC . cim nterna 

Application | ATR | ATV | wy ied 
ia | PartNo. *Vces *™*VceR (A) (A) (Ta=25°C ) Voce (V) Ic (mA) | circutt 


| 2SAQ37AMLN| so — i] C80] 01S | CU CT 80—“(tT t80~SG0 =| Tt | 

: pA | ONS | | 800 Oe 

Se 

| | 2SA937AM_ | 2SA1547A_ | -50— | 0.15 | CU] SS 800——“te| 82-390 =| SC -6| -1 | - C 

ge Oe as ONS se tes Oe OOOr le COO E20 =) Bs i a ee 

Nn ee ee 

| asca77em_ | 2sca778_— | | | | tC $e] t80nsec0 S| CT CT CK CT 

| 2sas74m_—| 2SA1s4B_ | 32, || 05 | CC | 8—] B90 =O || SO - 3 | SC - 100 S| CO” 

| 2sp909M_—| 28B1237_—— || 32 | tS | CC |S t000* =| 82-390 S| S38 | 100 S| 

| 2SB910M_—s| 2sBi238_— | 80 =| 07) | CU |S t000* ~— | 2390S | SO - 3 | SC - 100 S| 

| 2SB91iM_—s| 28Bi240,—C | 32 | 2 | C3 |S t000*@ =~ | 82390 S| S38 | S500 S| 

‘| _28B1042M_ | 2sB1241_— || 80 | tT CS t000*§_~— | 23900 S| 3 | SC - 100 | CO 

| 2sp104am_— | 2spi242.—| 50 || tC] CC |S t000* =| 8390 S| SO -3 S| SC - 100 S| SCO” 

| 2sp1066m__| 28Bi243, | 50 S| 8] CC SC] SS t000* =~] S390 =| SS -3 S| S500 =| OC” 

| 2SB1130AM | 2SB1236A_ | = -i60— || 15 | 3 | S000 ~— || 6270 =| 5 | SC 100 S| Cd” 

| 28B1130M_ | 2sBi236— | -120,—C || SO - 15 | C3 | S000 ~— || e390 =S | SO -5| 2-100 =| CO” 
Driver 

| 2sciesam_| 2sc4oie | 2] lS | CE CTC $e] 8 BQ0 || | SC t00Ss| Cd 

| 2sp1225m_—| 2spis58 | 2 | tT CC Tt" S| 90 S| S| SC t00sSé| Cd” 

| 2sp1226m_— | 2spi8s9 | 80—s | S| CK | S00" =| 90—s | |S t0s | 

| 2sp1227m_—| 2spise2_— | 2 | Tt" S| Sl te390-— || SC] S00 Sé=dT| - Cd” 

| 2sp1228m_— | 2spigeo— | | | CCT CT 90S || Cts s| 

| 2sp1293M_—|| 2spises— | 80s | tT CTS t00* S| e390 S| 00s s| 

| 2sp1507M_— | 2spisea— | | CT CU CS t0*®—— | 90S | 00s s| 

| 2sp1665AM | 2SD1857A_ | sts] tS | TS t000®*~— | 68270 S| 5] 10s | 

| 2spie6sm_ | 281857 || 120 || ST |S t000*§ — | 390s || | Sts 

Storobo Flash | 2SB1307M__| 2881326 =| = -20 =| -5 | -1io | 1000% | 82-300 | -2 | -500 [| - | 

Low Vce(sat) | 28Di962m_ | 2sp2007, | = 20S || Sl S| Ss Ss t000®*_~_—s | 120~56c0 =| | S500 S | CO” 

| 2spi485m_— | 2spi443—— | 50] 2] C5 | SS t000®* ~— | 82-270 =| SS -2 | 500 | 

| 2sp146om_ | 2spises | 5 CT lt CT CU CUT i]s tt~60 S| 8 | 00S | 

row Voesat) [| 2spz264. | ~—Si0Sd|SCiSSCdYSCt“‘“i SSCS —«CL'«St2O~5G0~«|~=~Cd|~SCttSd|:CC*d 

6007.) = 

| Chroma ——s| 28c3270m_ | 2sc4oi5 =| 00S || St S| CC CTS t000*§ ~— || 180 || 10s” ee i a 

| High bre =| Csi BMG | 20 | 2] 8 | 1000 | 270~1200 | = -6 =| S500 | CO 

Far tre Sepa taeM tf pepete2 20, | of | i | 400——“s|_ S60n2700 | | | 

High Vepo | 28D2313M_— | 2802315 | 50S |S | | 400S—| eOn2700 | 5 | 

| 2SA790M__—| 2SA1549)— | 32% =| -03 | -15 | 300 | 5k~ Be iC 100. ek Figs 

| 28B1076M__| 28B1239, | = -40%* | -2 | | 000% | tk~ | 3 | S500 (| Fig 1 

Darlington ee ee 

2SD1536M_| 2SD1861 AON | 2 nt 1000" | ky | 8 800 | Fig 2 

| 2spiesom_ | 2spise7—— | 100s || | t000*§ | tk tk =| | 1000 ‘CY ‘*Fig. 3 

| 2spie6im_ | 2spise6 | so+10 || | = | t000*@ =| tk tk | 2 |S 1000 _| Fig. 4 

pra Nels eee — ee ai 8 ten 

Sw 400 | on | CO  t000*§ 270 | 0 | 0st 


Note : *PC board (collector’s copper foil area, 1cm’ or over ; PC board thickness, 1.7mm) 


Darlington transistor Internal circuit 


ATR ° ATV High frequency type 


Ic f Cob 
(V) (mA) (MHz) . (pF) 
ee 


FM IF AM RF 


FM RF 
2SC3079M 2804013 20 20. 500 1.4 39~180 1 
Mix. Osc. . 
V : 


19 


d 


Figeitiget 
AES 
mee 
\ 


@Product Designation 
Specify part No., packaging specification code and hre ranking code. 


Blank unless otherwise required 


Part No. Packaging specification code hre Ranking code 


iy /Pack Code Code 
Package specifications ean ie =) a | Code | g 


27~56 390~820 
2,000 39~82 560~ 1200 


am 
pw 
ey Ammo box 2,000 


S10}SISUCJ] 


[rao~a00 fe pe 
[20800 |e 


= 
—; 
ab) 
ie | 
WO. 
es) 
ont 
(oe) 
—e 
ds) 


| ON 
PP | aenteo | Ww | 1200~2700 
oe 
zoe 
Ee 


tio > mm) (Unit : mm) 
425) 
a5 
= —. £2 
a= 8 
sie 
Se 
nN “a a 
7 See 
g Soe 
ron ron (1) Emitter wn (1) Emitter 
+ +l oO 
oo wn (2) Collector + (2) Collector 
> 1.05 | |j0.45:0. =| 11.03). Base | ||| (3) Base 
(1) Emitter gatiess 7 
(2) Collector Pa peace ee | 
(3) Base ? llossx0. 1.05| ||0.45+0.1 


(1) Emitter 
(2) Collector 
(3) Base 


(1) Emitter 
(2) Collector 
(3) Base 


14.5+0.5 


! || o.45+0.1 


@Packaging Specifications 
ATV Taping 


(Unit : mm) 


17.140.5 2 


19.5+0.5 I 


Pees LIL AN * L.ATV TV4: 16.5+0.5 
12.740.2 * 2.Applies to ATV TV3. 16.0+0.5 for ATV TV6 


Packaging specification code : C2 
Quantity /packaging : 80 pcs 
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Transistors 


TO-92L * TO-92LS * MRT 
TO-92L is a high power version of TO-92 and TO-92LS is a slimmed TO-92L. 
MRT is a 1.2W package power taped transistor designed for use with an automatic placement machine. 


Package _ Veeo (V) : 5 Fae | Pe (W) (Ta=25°C) pirat 

: ema 

Applicatio TO-92L To-92L8 | MRT | ~, } | sii 

EPSON o — = *VoEs (A) (A). | TO-92L | TO-92LS Voce (V)| Ie (mA) | circuit 
ow Noise 


Faestoro | zestses | zssieat | -co [-2 | -2 | om | os | 12 | evo | a | -eoo| 

Passio | = | aserase | eo [-1 | - [oe | - | 12 | woo | -0 | -1o | —— 

Passos |= [= | eo fr = foe | = | eee fe | 00 

Fassiara | aseises | asaieas | -160 | -18 | - | os | oa | 12 | eve | -s | -wo[ —— 

Fascaoeo | asca7ie | asoas |e | 1 | 2 | are | oa | 12 | woo | 3] wo] — 

Fzscaoe: | zscsoei | asp200e [eo | o7 | 1 | os | 09 | 12 | woo | | wo] — 

Fasoiet2 | 2s0aesi | 2502000 | veo | 18 | - | oo | 08 | 12 | e-em | 2 | wo] — 

ee 
er 

tow Vesta) (~[ascsoee | =| 20 | s | = | = | os | - | vwveco [2 | 100 | = 
ye [sn [T= | =P oe f= Pare fe fa 
tow Veet) [aspieet | =| = | | s | [12 [=| - | voveeo [2 | soo - 
FE 
Faseiase [= | aaaega | —100 [=e | - [12 [=| 12 | wwton | -2 | 1000 | Fas 

a 

Faaoieos | =| asoa00n | oo | 1 | =| 0a | =| 12] ae 
—=—TJrasoaore [coro [2 [= [12 | = | 12 | iwwion | 2 | 1000] Fd 

a a Kook 

p= 1.2 1k~10k 2000 | Fig.4 


rasozsca [60 | + 
rasoza0o | 60 | + 


202588 2 | 3 


2SA1884 ~05 

a 
=2 
ie et 


tks 10K 

| tk~ 10K | 
| 12 | ak~10k | 
P= | thy 80 
| 42 | thy 10K 
pe fee [om 
|_| sen ero 
| 12 | s6~270 | 
| =| 56y270 
| 12 | se~180 | 


Fig.3 


Darlington 
Driver 


Fig.5 


| | 
BSS co) o 
nO 


2SA1584 
2SA1780 
2SA1760 


on 
on) 
( 
no 
~“N 
rs) 
| 
a 
on 
ro) 


a 


High Voltage 
SW 


1.2 


on on 
ea) ® 
( \ 
an ) 
9 =) 
a) ro) 
| 
| mit 
ao rs) 
et HSB) 4 
oO —s 
ro) ro) 


. 
—_ 


2SC4166 


Note : yyUnder development 


56~270 


Darlington transistor Internal circuit ; 


138 Oo | | 


@Product Designation 
Specify part No., packaging specification code and Nre ranking code. 


Blank unless otherwise required 


2|slalo]3|4 | MMO R 
=i 


Packaging specification code 


=a 


T1083 
TO-92L 


Part No. hr Ranking code 


cael 
[ries [wet [aro tox [2000 


TO-92LS 


0.7 |}, 0.5540. 


(1) Emitter 
(2) Collector 
(3) Base 


(1) Emitter 
(2) Collector 
(3) Base 


Magazine taping of TO-92L and TO-92LS : lead formed as shown below. 
@Packaging Specifications 


ee 
es 
es 
TR 1e0~s00 


16.3+0.5 


ne) 
cal 
Ta 


U 
a a a 


—7 
i-*] 
—_ 
2, 
~” 
ae 
oe 
<a 
” 


390~820 
560~ 1200 


Sylup) sjonpolg puepueys 
“18S PUB PLEpUE}S 10} yup 


fiusepio oiseg pue sseiy ayy 


Page 


13/7 


0.55+0.1 


Ve, (3) 

2.5/2.5) 1.5 

(1) Emitter 
(2) Collector 
(3) Base 


(Unit : mm) 


TO-92L * TO-92LS * MRT Ammo box 


I2.7+1.0 


4, 


frosar [oo [a7 | «6 
rro-sais | a0 | 270 | #8 


MRT 
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Transistors 


CPT » TO-126 > TO-126FP 


CPT (SC-59) is also available as automated, surface mounted type by adding F5 to the part number (see page 77). 
TO-126FP is a direct mounting type, allowing simple assembly without additional insulator. 


Package V (v) a Pc (W) (Tc=25°C ) i | 

5 icy CEO iC ic aX. ; nterna 

Applicat TO-126FP ste 

PpiCaHen C = a *XVorn | (A) (A) TO-126 |TO-126FP Vce (V) | Ic (mA) | Circuit 
2SB1275 2SB1086A | == | 160 | —15 56~270 


3 
5 
—-5 
3 
—3 
2 
1 


(oo) 


— 100 
— 100 
—500 
— 100 
— 400 
— 550 


— 
Oo 
—_ 
Lo) 


—_ 
oa 


— 
(e) 


—s om 
on 
al, oh, ani, 
olo | 


= 
oO 


56~270 
56~270 
82~390 
82~390 
82~390 
82~390 
56~390 
82~390 
56~390 
56~270 
120~560 
82~390 
120~560 
82~270 
120~560 
39~180 
560~2700 
390~ 1800 


~h 


0 


Driver 


Oo 
ai 
_—* 
oO 
Oo 


2SD1758 2SD1380. | 2SD1189F 2 


C= | asor806 
remieo | - | - | # | 3 
(=| #81663 | aspa043 | 120 
rasareoa | - | - +(| 0 
Srobo Fash ascso01_| - | = 

rascsos | = | = 
rasoarie | aepaia7 | aspaies | 
ae hae ee ee 


3 


[= | 2881008 | asereer | —a0®* | 2 
Passive [| 100 «| = 
Darington | 2881474 | | | 80 
pasos | | | OR 
osm [a a i psexero | -s | -so| — | 
High Voltage SW 


oO;}o 


0 
0 
100 


io) 


— 
oO 
3] 
oO —_—h 
oO 
O;oO 


oi 
—_ 
oe) 


2 
2 


—500 


oO 
ol 


(oe) 


—_ 
—_ 
© 
a 


aN 


500 
0 


oe) 
(| 


—- 


0 


—_ 


3 


—_k 

o7) 
— 
oOo 


| 
om, —_, 
j s) ao ao N 


iN 
Oo 


3 
1k~200k -3 
1k~10k 
1k~10k 


—500 
—500 


—_. 
rs) 
| 
Ss 
x 
( 
| 


Fig.1 
Fig.1 
Fig.3 
Fig.2 
500 Fig.4 
1k~200k 500 Fig.4 


10 
0 


—_ 
io) 


a 
oO 


| 
NO 


ed 


0 


ie) 


—_ 


—_—h 


0 


iN 
x 
a | 


Tasatesz | - | - | -mo |-2 |-« | | - | - | see | -s | —100] — 
Pasateor [ - | = | -0 [-1 |-2 [| - | - | sero [ -s [-wo[ 


Darlington transistor Internal circuit 
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@Product Designation 
Specify part No., packaging specification code and hre ranking code. 


Blank unless otherwise required 


2|S|B)1j/ojo}7| | et 


Part No. Packaging specification code here Ranking code 


j aoe 


z~56 


Cw [eons 
TO-126 
1,000 


a 
Te [eee 
Co [va~270 


560~ 1200 
820~ 1800 
1200~2700 


ea 
zm 
poe ese] 


(Unit : mm) 


CPT (D PAK) 


10.8+0.2 


40.1 2.340.3| | |2.340.3 0.55+0. || | 1:26+0.1 
0.55 _9'o5 erie (1) (2) (3) (1) ae 
2.34£0.2)/2.340.2 (2) area (2) Collector 
(1) (2) (3) (3) Emitter (3) Base 


TO-126FP 


10.8+0.2 


16.0+0.5 


1.7640.5 


(1) Emitter 
(2) Collector 
(3) Base 


SJO}SISUBI] 


SJO]S/SUCL | 


os 
so 
RO wae 
a8 
Te 
ae 
oo 
t7] 

S 
sa 
“ay 
=. 


= 
a 
ae] 
= 
a 
ey 
= 
i-~J 
B 
ro) 
2 
= 
s. 
S 


Page 
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Transistors 


TO-220 * TO-220FP * TO-220FN ° HRT 
TO-220FP is a TO-220 with mold coated fin for easier mounting and higher PC, 2W. TO-220FN is a low profile (by 2mm) version of TO-220FP without 
fin support pin, for higher mounting density. HRT is a taped power transistor package for use with an automatic placement machine. 


Pc (W) 
icati | cee yo : tease peaked 
Application ratte (Vv) (A) To=25°C Ta=26'C circuit 


| _T0-220 | TO-220FP | TO-220FN | HRT __| 
Pasatese [asaress | - [= -@ tos) «| 0 | - | - [wm] sp Po 
aeios | aeiaro [senses [amis | eo [2 [so [oo | as [va | exe <s [05 [= 
aeioos[ aseries [asses [ssoner | so [= | Cas [ie [meen | =a [as [= 
rassioes | as8iiee | 2seiseo | aserese | —120 | -18 a0 a8 | eo~e0s 
Fasstoasa| asetteea) asetseaa| 2581as0a| —100 | —18 | 2 s0~20 
ae Tae ee of = | 18 | eoxea0 
rassiae | aser2se | =| assiase [=o | 8 | 4 [= [is [ares 
Faserase | asetzea | | ase1z00 | -100 | -s | 
| 2sp1334 | 2sp1335 | - | asBiass | -so | -4 | 4 
28813340 | 28B1335A; | | 80 | 4 
Driver | 2sc4o07 | 2scaoos | - | ascasss | 80 | 4 | 4 
| 28p2023 | 2sp2061 | 2sp23e4 | 2spz006 | 60 | 3 | 4 
| 28p1505 | 28D1762 | 2sp2395 | 2sp2037 | 50 | 3 | 8 
| 2sp1se2 | 2sp1763 | 2sp2400 | 2sp2033 | 120 | 15 | 2 
| 28D1562A| 28D1763A| 2SD2400A| 2SD2033A/ 160 | 15 | 2 
| 2sp1s80 | 2sp1e33 | = - ~—s| 2sp2036 | 80 | 7 =| 4 
| 2sp1720 | 2spis32 | — _—i|2sp203s | 60 | 5 | 4 
28D1778 |2sp203s | 60 | 4 | 4 
2SD1778A| 2SD1855A | = | go | 4 | 4 
| too | 5 | 4 
| 120 | 7 | 4 
760 
_ =60_| 
80 
| 60 
| 120 | 
| 120 | 
| 300 | 
feoeenl) 
| 400 | 


2SD1897 
_28D1957 
2SA1757 
2SA1758 


2SD1896 
Leer 
| 12 | 


Low Vce¢(sat) 2504596 


2SC4845 | 2SC4846 
2SC4848 | 2SC4849 
ye 2SC4718 
2SD1944 
2SC3969 


2SB1287 2SB1567 
2SB 1568 2SB1512 


P= ase1500 
P= | ascasss[ | — | 100 
Fasoiea? | 25017ea | zs0ase7 | asozoer | coi) 2 [2 [20 | 2 
= _| zsonoor |= | avazes | 0 | 2 |= | mo 


Oo 


Creare 
5 
D 
o) 
( 
er 
nD 
os) 


Chroma 
High here 


sao] 03 

| 4 | os | 

2SC3968 16~50 
2SC4205 i Ba 
ze 


2SB 1286 


High Voltage SW 


rs) 
—_ 
on 
BAN 
-O 
( 
) 
o) 
ro) 


| 

—_ 

[oe] 

ie) 
NO 

th 

—_ 
2 
—_ 
oO 
x 


5 

4 

4 

4 

3 

3 

1.5 

1.5 

7 

5 

4 

4 

5 

t 
Le 
ee 
eee alle 
a 
ewe 
| -4 | 3 
eee 
ae. 


bbl 
f 
ro) 
-_ 
fe) 
_k 
x 
Y 
—_ 
fs) 
x 


1k~10k 


NO nN | NO 
~” n|n 
oO Oo;o 
= ~ oak 
© oO; N 
fe] oO} oo 
fe) oO; a 
NO N | NO 
” nn 
Oo Oo;9 
_i =k as 
© oO; @ 
fee] o;a 
~“ o;o 
Oo 
oO 
I+ 
io) 
—h —_ 
ro) © 
NM NO aS —_ 
Ai KX | AL X x 
oy ean We ee ane 
N Ww ok _k —hk 
o;jo;o;o;o 
Ai XL XR [ REX 
Ny) mM) mam) 7 
om 1a ;aQ ;aQ 
po; ; RL A 


Darlington transistor Internal circuit ssi transistor Darlington transistor Internal circuit ssi circuit 
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@Product Designation 
Specify part No., packaging specification code and hre ranking code. 


2isipj2i3tets) LL} LL 2 


hr Ranking code 


Part No. Blank unless otherwise required Packaaina specification code 


Code Package | Packaye specications Quantity /Package 
(pes) 
fie a 
TO-220« 1,000 
pone 
aed uk | 500 
TO-220FP* 1,000 
perss 
foe 
TO-220FN 1,000 
(50pcs x 20) 


100~200 
160~320 
250~500 


2.54+0.5| | |2.54+0.5 0.45+0.1 | [2.6+0.5 
(1)(2)(3) 


HAG (1) Base Note : Tray packages with various teminal configurations (forming, pin cut) 
10.1 +0.2| (2) Collector are also available. Ask for details. 
(3) Emitter 


0 +0 .2/8.0+0 2 


i 
10. 


2.54+0.5| | [2.54+0.5 0-55*o'o5| |2.5+0.5 


2.54+0.5| | |2.54+0.5 975*8-dd] [2.60.5 


(1) Base ee) (1) B HO (1) B 

ase ase 
(2) Collector (2) Collector (2) Collector 
(3) Emitter (3) Emitter (3) Emitter 


(Unit : mm) 


HRT Taping HRT Ammo box 


12.040.2 


19.5+0.5 
16.0+0.5 


2.51077 $4.040.2 


12.7£0.2 


TO-220 Container tube 


Packaging specification code : C7 
Quantity “Packaging : 50 pcs 


S10}SISUBJ] 


a= 
Be 
ss 
~~ A 

as 
ge 
Qa. 
en 
Se 
aS 
= 


z 
Py 
2 
- 
= 
=. 


Page 
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Transistors 


TO-247 
TO-220 class high output power package with Pc 60 to 100W. | 


= VcEO Ic ~ | Pe(W) Internal 
Application Part No. beh as 
} Aentcaton | panne | Me | fe To=25°C Voce (V) | Ic (A) circuit 


possiar7 | wo | -s | 0 [emom] 6 | -1 | - | 

aspiaas | 0 | 7 | 0 [ora] -s | -1 | - | 

[eomoz[ 5 | 
pees 


| 60 Lat 

| 80 | ae 

peasat7as | -120 | -8 | 80 | eo~s2o| -5 | -1 | - 

isonet SS 
fetes 

Lee 


Driver 


an ee ae 

jw FEST eee ae 
a = oe 

ei 


ascaaso | 120 | 7 | 60 [eoreoo| 5s | a 

on tee GW nascar? | «00 | 5 | a0 |veco | 5 [2 | 
—a 
Cs [0 


vv 2SB1478 
Darlington |= 100_| 
w 2SD2237 


Note : yyUnder development 


Darlington transistor Internal circuit 


Fig.2 


Note : Under development 


@Product Designation 
Specify prat No., packaging specification code and hre ranking code. 


Blank unless otherwise required 


2isicl4j2iz7ie 


Part No. Packaging specification code 


Ask for details . 


he eed 
TO-247 


Others package specifications are under consideration . 


(Unit : mm) 


TO-247 | | 


i6.02 075 


$3.3+0.1 


19.040.3 
4.0 15.0+0.2 


0.6540.) 
5.45+0.5 


(1) Base 
(2) Collector 
(3) Emitter 


So ae 


he Ranking code 


[ode | re Ranae 
cs 
ee 
=| 100200 


400~800 | 
600~1200 
| 1000~ 2000 


MEMO 


Transistors 


Transistors 
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Digital TTANSISTOl'S ummm 


FTR « FTL * ATR ° ATV ¢ SPT 
Composite transistors with built-in resistors. In addition to FTR and FTL and ATR and ATV and SPT package variations, internal 
resistor variations are available for specific applications to meet wide needs. 


@Product Designation 


DTA124E L] A | | Package code 
Part No. | _—_ Suffix 


Package code 


DAT and DTC of 100mA have suffix “A” 
For example, DTA123E of ATR package is expressed as DTA123EAA. 
Package codes are shown on the table right. 


(Unit : mm) 


Pcakage code F Package code L 


0.65+0.1 ; ; 1 || 0.45240. 
| = 0.4540. 1 
(1) Emitter . 
(2) Collecter (1) Emitter 
(3) Base | (2) Collecter 
(3) Base 


0.65Max. 


1.05 |Lovss0.1 


(1) Emitter 


(1) Emitter 
3 ead | (2) Collecter 


(3) Base 


2.0+0.2 
rr 


570. 1S 
5g. 05 


(1) Emitter 
(2) Collecter 
(3) Base 
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@100mA Specifications 


PRP Type [NPN Type Package ae 
am mre Vo 
(ka) Pa-SoOnW wy) | tow 


DTA1D3RCIA| DTC1D3RDA 
DTA113ZCA| DTC113ZDA 
DTA114EDA| DTC114EDA 
DTA114WOA| DTC114WDA 
DTA114YOA| DTC114YDA 
DTA115EDA| DTC115EC/A 
DTA115UC] | DTC115U0 

DTA123EDA| DTC123EDA 
DTA123JLIA | DTC123UDA 
DTA123YDA| DTC123YDA 
DTA124EDA| DTC124EDA 
DTA124XDA| DTC124XDA 
DTA143EDA| DTC143EDA 
DTA143X0A| DTC143XDA 
DTA143YOA| DTC143YDA 
DTA143Z0A| DTC143ZDA 
DTA144ELJA| DTC144EDA 
DTA144VOA| DTC144VDA 
DTA144WLDA| DTC144WDA 
(J : Package code 


2.7 
1.0 
10 


30 


APA; ala al al arn a ra; ya; a; ya; a;aya 


1 
1 


> <t Fa 
NA C;- fo 
N O iw 


10 
100 
10 

2.2 

2.2 

2.2 
22 
22 


— 
io} 
Oo 


oO 


A 


AAPM] & | Ph 
N No 


3 
6) 
5 
6) 
7 
2 
2 
3 
5 


BSN 


7 
7 
7 
4.7 
47 
47 
47 


ae 


ae 


1 


é 


ff 


0 
3 
7 


ie) 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

30 


50 20~ 
0 33~ 
50 30~ 
50 24~ 
50 68~ 
82~ 

50 27~ 
50 20~ 
50 80~ 
50 33~ 
50 56~ 
50 68~ 
50 20~ 
50 30~ 
50 56~ 
50 80~ 
50 68~ 
50 33~ 
50 56~ 


ete 
| 50 
| 50 
| 50 
| 50 
| 60 
| 50 
zz 
2s 
ed 
| 50 
50 
Eater 
eee! 
| 50 


—_ = — _ nN 
Aa;rar ao; ;alo;o;a;n oe me) 


N — 
hm | Oo 


afieg “Jou Comme SIO}SISUI] |eyIBIG 


- 


PNP Type NPN Type — | Resistance value Package 


Part No. Pd=300mW 


DTA113TLIA ‘ 


DTA114TLIJA 
DTC115TLIA 


DTA115TOA 
DTA124TOA| DTC124TOA 100 


DTA125TL) 


DTA143TOA| DTC143TOA 100 
DTA144TOA| DTC144TDA 100 


L] : Package code 


PNP Type NPN Type B-E Resistance Package ; 


Pd=300mW 


DTA124GUIA| DTC124G(CA 
DTA144GOA| DTC144G0A 


[1] : Package code 


Equivalent circuits 


OUT 
(Collector ) 


Ry 
IN 
(Base) 
Ro 
GND 


(Emitter ) 


QUT 
(Collector ) Collector 


GND (+) 
(Emitter ) 


Emitter 


Fig.2 


General designation 


IN OUT IN OUT 
GND (+) GND 


DTA * DTB Series DTC + DTD Series 


Collector Collector 


Emitter Emitter 


147 


148 


[PNP Type | _NPN Type . 
CT : 
(V) 


Digital Transistors m 


FTR * FTL * ATR ATV * SPT | 

@500mA Specifications _ | 

NPN Type Package 

Fig Ri ~ Ra ATR SPT 
Part No. (kQ) (kQ) Pd=600mW __| Pi 


DTB113ECL) DTD113EL] 
DTB113ZL) DTD113Z0) =| 210 
DTB114EC) DTD114EL 


| 50 


| SPT 

mom 
1.0 | O | 50 
20s Ths Sar 
oe i ae 
| O | 50 | 
om i ae 
| O | 50 | 
DTD143E0) ioe i ae 


C] : Package code 
* Characteristics of element transistors 


PNP Type Resistance value Package V 
Fig cco | te 
Part No. 


Package 

Vez 

Ww) | tm 

BS chem Pl (© © DO © © © DO © =) 
| (1 : Package code ae eee eee ee ee ee 


@For Muting 


Ron 
Ry] Re ATR vo] 6 | (a) 

(kQ) | (kQ) (V) (mA) _|__Typ. 
| Clr Sti‘<iézrT:«éTCSSOBE S| 6B fT 68 | OU UT OULU UT OC CO CU 20 | 00s || 0 St 5 Ott 
Pe ee ee | 


LC] : Package code 
* Characteristics of element transistors 


Ron 
(Q) 
Typ. 


3 
eee 


F 


oat OUT 
Collector ) (Collector ) 


Collector 


GND 


GND 
ee (Emitter ) 


(Emitter ) 


Emitter 


General designation 


IN OUT IN OUT 
GND (+) GND 


DTA - DTB Series DTC * DTD Series 


Collector Collector 


Base 


Emitter Emitter 


DITIAL 12/4 {eTSiAl LL TIP 


@Product Designation 
Specify part No., packaging specifications code and hre ranking code. 


Part No. 


Blank unless otherwise required Packaging specification code 
| Code | Package | Package specications | Quantity /Package (pes) 


aml FTR ease 2,000 
8,000 (80pcs x 100) 
FTL Ammo box 2,500 


Package code 


5,000 
eee 2,000 

ee 
oe 


| Se 


@Packaging Specifications (Unit : mm) 


FTL + ATV taping FTL - ATV - TO-92 - SPT Ammo box 


Ah, 


0Ms 2.88 
12.7+1.0 
12.7402 


FTR Container tube 


nm ;¢ 


180-2068 (180 264 


hs 


0.7+0.2 


Packaging specification code : C1 
Quantity “Packaging : 80 pcs 
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150 


Transistor Arrays 


LF 12 Pin (ZIP Type) + SIP 10 Pin 


Matched set of 4 or 5 transistors for less space, less labor, less cost with additional feature of uniform circuit characteristics. 


Part No. Ic Po (mW/ circuit) Sea 
Ree | Ree (kQ) (mA / circuit) (Ta=25°C ) Vor ( See g 


= = 
LF12Pin 


Equivalent circuits 


E: Emitter 
C: Collector 


R Be &4kQ B: Base 


(Unit : mm) 
LF12Pin 


17.0+0.2 


10.25+0.5 


3.5+0.5 5.8+0.2 


13.97+0.5 


a RARE 


@Product Designation @Packaging Specifications ine aahin 


Packaging ee 


1,500 ae x 60) 
1,020 (17pcs X60) 


Part No. Blank unless otherwise required 


ROM 
Power Transistor Arrays 


Four 10Pin and three 8Pin TO-220 power transistors are packed in a single package. 
Suitable for motor drive and printer dot drive. 


PSIP8Pin 


Part No Equivalent circuits VcEO Ic Po (W) (Ta=25°C) 
(V) (A) Vee (V) Ic (A) (1 Circuit) 
SAAT @ 9 Q | -100 | -2 | kvtoe | -2 | -t | 20 
—2 


a 
ed 
ce 


0 
=) 
= 
34 

= 5 

go oo 

pm | 4 | tent a 

8 

Note : yUnder development eo 2 
=e 

7 -*) 

PSIP 10Pin zs 


(Ta=25°C ) 
Ic (A) ste Circuit) 


SJO}SISUBL | 


o4) 

ro) 

ro) 
Ey 

ce) 

iw) 

ro) 

| 
oi 


| 
— 4 - er ee Od ee ee 
ro) ro) olo|lo!|alo 


z 
rary 
= 
=) 
a 
“ 
S 
= 
pct 
an 
i— 
=. 
a 


= 
= 
a 
=% 
= 
= 
— % 
i) 
= 
= 
3. 


z 
= 
2 
a 
Bs 
= 


Page 
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N 


on) 
oO 
it 
ooh, 
Oo 


o 


—_ 


100+15 


100415 hel 1k~10k 
—50 —3 60~320 
50 3 60~320 


eat 
—_ 
oO 


Note : %Under development 


@Product Designation 


Packaging specifications 


fpsieto | Tube | 600 (20pesx26)| —— ee 
Part No. Blank unless otherwise required 
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Power Transistor Arrays 


(Unit: mm)  @Packaging Specifications = qyit - mm) 


PSIP8Pin PSIP8Pin Container tubu 


20.2+0.2 


“ 
3S 
+1 
°o 
o 
Fey 
So 
+I 
wn 
9 


0.5+0.015 


(Unit: mm) Packaging Specifications Qyjit - mm) 
PSIP10Pin 


25.2+0.2 


5.5+0.5 9.040.2 


I 
ee 


2.54 
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a 


@Product Designation 


38 . ROM 
Digital Transistors AVS —_—_—_—_—_—— 


LF12Pin - LF9Pin (ZIP type) 


Effectively used when saving of labor, space and cost is critical. Because of uniform characteristics of elements used, 


minimum difference among circuits can be obtained. 
R R Moe e Package 
2 
PNP Type NPN Type (V) (mA) 
Ka) uO) lo (mA) 
LF12Pin 


Po (mW /unit) 
(Ta=25°C ) 


1 
DT5A113ZA DT5C113ZA 
DT5A114EA DT5C114EA 

7 


1. 
0 
2. 
DT5A124EA 22 
DT5A143EA 4. 

= 


Part No. (mW / unit) Package 
(Ta=25°C ) in. Vce (V) Ic (mA) 
DT5A143TA : | 5 | 
LF12Pin 
Equivalent circuits 


=5 
DT5C143TA 
DT5A/DT5B Series DT5A/DT5B Series 


Re 
Ry 


5 
5 


—_ _ oO 


SAB JO}SISUBI] J8MOY 
Shelly SiO}SiSUel] jeVGIg 


| 
oh 


SJO}SISUBI | 


GG) : GND(+) 
6 7 O : OUT 


Pn} 12 2 «t 3 10 4 9 5 8 
Oise oO. 4) >. A eee Ca 6. EG) | 2 IN 


GH | 


Ri 


G(+) : GND (4) 

. QO : OUT 

Pin! 12 2 i! 3 10 4 9 5 8 6 7 1: IN 
GH! Oo | O ft O ' O t O GG@) 


LF 12Pin 


17.040.2 


10.25+0.5 
10.25+0.5 


5.25+0.5 


Specify Part No., packaging specification code. 


Packaging specifications 


LF12 1,500 (25pcs x 60) 


pir /s/al1 [4/4 Je [A 


Part No. Blank unless otherwise required 153 


The Class and Basic Ordering Units for Standard and Semi-standard Products ED 


To make it easier for the customer to 
select the type of product best suited 
to specific applications, we offer transistors 
in three types : (1) standard, (2) semi- 
standard, and (3) custom. 

(1) Standard products 
An inventory of these products is maintained 
sO we can responed to customer orders quickly. 

(2) Semi-standard products 
These differ from standard products in that 
an inventory is not maintained, and therefore, 
a certain amount of time is required to fill 
an order. Please consult us before 
ordering these products. 

(3) Custom 
Special specifications are developed and 
manufactured based on the customer 
specifications . 
Since these custom products, require 
more time to deliver than semi-standard 
products, please consult us before 
ordering these products. 


@Please note the following when 
ordering. 

The amount of an order must be in 

multiples of the basic order unit. 


@introductory Remarks 


© : Standard products 
© : Semi-standard products 
A : Custom 


@h; Ranking code 


hre Ranking 
560~1200 
| M | 39~82 820~ 1800 
DR | 180~390 1000~ 
5000~ 
| E | 390~820 10000 


tem for darlington transistor hre 


QRS 
QRS 

pe eae on OO 

PRsE LO OO 

PANE ec IO) 

| ascze73_ | PAR | O | 
| 2scsoso, | MNPQ] | O | OO 
| 2scaoas | LMNPQ] | O | 0 
|asca77s5 | PST OO OT 
| aspiess_ | POR | OO | CO 
Paspvaeo [ons Sd OO 
Paster [por | 
Pasoavas [uw =O | 
Pasoasi2 [uw «+d | 0 
PpDravstFA PL OL OO 
PoraiazraSSSC*i CO | 
roraiaeraSSSCSC*~sC CO 
Poraiagra’SSSCSCSC~C~‘ir COT 
Coraiatra—SSSSCSCSC~C~—s | 
Poraawea SSCS 
DTA114YFA © | 0] 
a 
PoransGraSSSC~C CO 
roraustraSSCSC~C~irC 
PoraisurSSSCSC~—C 
PorataseraSSCSC~sC | 
PoraiaafaSSSC~sC LC 
PorawaraSSC~C | 
PorataeraSSCSC~— TC 
rorateacraSSSSCSC~sSC | 
DorawarraSSCSC~iC 
DpraiaxraSSCSC~—SS PC 
Poraastr SSCS 
PorawaseraSSSCS~=~sC | 
PoravaatraSSSCSC~sC 
Toravaara—SSSCSC~=~“~‘ir 
roravaavraSSCSC‘ir CO 
DoraiaszraSSSCSC~sC 
Doraiaera—SSSCSCSC~C~s CC 
PorawacraSSCSC~—sC | 
PorawaatfaSSCSCSC~C~— YC 
Dorawavra SSC OO 
roraawraSSSCSCS~C~—sC | 
DoratanraSSCSC~C~SC LC 
1 a or 
Porsnezr SC OO 
Dorner SSCS CO 
porewacr CCP OO 


BE 


Ao) 
ro) 
‘o) 
oO 


Ple[9/o/-l0}>}9/e\-l0}9|o}o/eleelelololoioololg| | 
eloleleleloolotelalelolefofojolofefeteolofefe 


fo} o|o}efo[0fo/o[e}o/9[o/9[9]oJ019}e/0}2/o10}/o}o/olo}o/oLo}=/o}=/ole/o/olo}o}o}o/olo}o 


elofelotoletoletolelofelofelolololo|elofolajolelsfolofolololelelolofolafelojololoololelalefaloolofojole 


Comer SCC CO 


\___ Code | | tI 


DTB122JF 
DTB123EF 
DTB123TF 
DTB123YF 
DTB133HF 
DTB143EF 
DTB143TF 
DTB163TF 
DTC113ZFA 
DTC114EFA 
DTC114YFA 
DTC114TFA 
DTC114WFA 
DTC114YFA 
DTC115EFA 
DTC115GFA 
DTC115TFA 
DTC115UF 
DTC123EFA 
DTC123JFA 
DTC123YFA 
DTC124EFA 
DTC124GFA 
DTC124TFA 
DTC124XFA 
DTC1251F 
DTC143EFA 
DTC143TFA 
DTC143XFA 
DTC143ZFA 
DTC143YFA 
DTC144EFA 
DTC144GFA 
DTC144TFA 
DTC144VFA 
DTC144WFA 
DTC1D3RFA 
DTC314TF 
DTC323TF 
DTC343TF 
DTC363EF 
DTC363TF 
DTD113EF 
DTD113ZF 
DTD114EF 
DTD114TF 
DTD123EF 
DTD123TF 
DTD123YF 
DTD133HF 
DTD143EF 
DTD143TF 
DTD163TF 


© : Standard products ©: Semi-standard products 


(Re 


| DTA124GAA 


Bulk Pontes 

eis 
Pesavam [AB] OO, 
Pasasvam [oR | © | O | 
Pasaes7am | Pars | (| (| 
Pasnss7amun| FS] | CO 
Fesssomm | PaR | O | O | 
288011 Peace 
Bon con 
Rone 
ro lo, 
Loo 
| 2881130M_ Eon mon 


2SB1130AM 


2SB1307M 
2SC1545M 
2SC1652M 


ee 
28C2021M 
2C2021MLN 
2SC2063M 
2SC3078M 
2SC3079M 
2SC3080M 
2SC3270M 
2SC4776M 


elolololel> 
eleletelele 


NP 


S 


eloflofololole 


2SD1227M 


2SD1469M 
2SD1507M 


M 

R 
2SD1660M 1k~10k 
1k~10k 


U 


2SD2197M 


VW 


Plofolelolofolofolololelofolols}ole 


Plelolole|alolojelojele 


Code 


ATR 


‘ Packaging Bulk |Contai 


2, 


Oo 


fo) 
eo) 


Ww 


lofelololelofoolofelolololalofojalolelole|olole|ololo|oloolojelolololelo}o 


oJ 
@ 
= 


| 
NO 


8,0 


© 
O 


wS 


fetrtelstolofelolefelolefole 


DTA124TLA 


DTA124XLA 


Ppraiasvla dC 
Poraiaazia iC 
PpTAiaaelASSCSC~r 
Ppraiaagia dC 
Poraiaata SCO 
Ppraiaavia CO 

— 


$lelelelo}o|ejolololo|olofojelole|olelole 


: 


O}O 


6 
ir a or 
Porta —SSSSC*d 
Pore ——SSSSC*d CO 
roma SCC 
Porenan Sid 
rr) a co 
Pores —SSSC~i CO 
Pore —SSSCS~=<~r CT 
1 or 

DTB133HL 3: | 
Poreaset—SSCdC 
rors SC*d CO 
Portes —SSSCS~ CT 
Pores SY 


Cn | ss 
FTL 
Tasatssa jPod O | OT OT 
rasaisss [|B | Oo |olo] 
Pasaissa [nro | o| oo] 
rasaissa | pan | o| ol] o| 
Pasaisco [pan | o| Oo] o| 
Pasaissia | Pan —=«| O | O| o| 
Passive [ars | ol|olo| 
Pasei277_ [pan -| Oo | oO] oO] 
Tassi27e | pan -+| Oo; Oo] oO] 
Passi279 | se~ ~+| oO; o]o! 
Pascosz [es | o}olol 
Pascaosa fans -+| o| Oo] 0] 
Pascaoss [ura | ololo! 
Pascaos7 [par | 0] Oo | Oo 
Pascaoss | arse «| O | O | O| 
Pascaosa [Npa | Oo, o] oO 
Pascaoao | pan —-| O| Oo] oO] 
NPQ 

ee ae 
raspiera | Pan O | O | Oo] 
Tasp1e20_ | ars «| O| O| o| 
Paspie2t [par | oOo, 0] 0 
Pasozier [uw | o|olo| 
Paspaaa |uw | o|olo! 
[oma Ee 
Fox 
Hen 


= 
S22 
Pd 
= 
oo 
ss 
53. 
= 
se 
5 
= 
= 
= 
& 
ay 
= 
=. 
= 
=. 
aS 
= 
= 
—y 
= 
a 
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The Class and Basic Ordering Units for Standard and Semi—Standard procuctS J 


ne 2 | 71s | 7 


Basic ordering unit(pcs) | 2,500 | 2,500 | 2,50 
DTC114GLA 


DTC114TLA 
DTC114WLA 
DTC114YLA 
DTC115ELA 
DTC115GLA 
DTC115TLA 
DTC115UL 
DTC123ELA 
DTC123JLA 
DTC123YLA 
DTC124ELA 
DTC124GLA 
DTC124TLA 
DTC124XLA 
DTC125TL 
DTC143ELA 
DTC143TLA 
DTC143XLA 
DTC143YLA 
. DTC143ZLA 
DTC144ELA 
DTC144GLA 
DTC144TLA 
DTC144VLA 
DTC144WLA 
DTC1D3RLA 
DTC314TL 
DTC323TL 
DTC343TL 
DTC363EL 
DTC363TL 
DTD113EL 
DTD113ZL 
DTD114EL 
DTD114GL 
DTD114TL 
DTD122JL 
DTD123EL 
DTD123TL 
DTD123YL 
DTD133HL 
DTD143EL. 
DTD143TL 
DTD163TL 


8 
a 


oO 


H 


Plelololofololofolololololofolajoololelolololelo}ojele}e/oje|olole|olelo|olo}olojejojalo 


A 
A 
2 
3 


Basic ordering unitfacs) | 2,500 } 2,500 | 2,50 


Oo 
TO 
[o] 
S 
© 


onagk Packaging | __Tapin 


: 


| 2sais47a | PAR | OO} O17 
| 2saisas | POR | OL O[O| 7 
p2saisag | BO LOO Ol 
|2sai776 | NPQ | O| O10] 0) 
| 2spi236 | NPOR | O | O| O| O | 
| 2sBi237_ | PAR | OL 0/0] O 
| 2spi238 | PAR | © | OO] O | 
| 2ssizs9 | A | OL O[ Oj] 
POR (9 |O[Ol[o| 
| 2spi241 | PAR, | | OO] O | 
| 2spi242 | PAR | O | O[ 0] O | 
| 2spi243 | NPOR | © | O| O | O | 
| 2spi326 | PAR, | O | 0 | 0] O| 
Pascaoto | arse [OfO lo] 
Pascaons | neq |OFOfo} 7] 
rascaorz | MP —«| TOOT 
rascaois | WNP O TOTO, 
Pascaota | wpa |ofool 7 
rascaots [wn foo ]ofo. 
rascaote | Pan ——~| OO [oo 
rascan7 [8 ~+|ofofol 
rascar7e [pS —«dP OOo 
Paspies7 | pan | oO [Oo 
raspiesa | pon |e [O|O[o. 
rasprese | Pon fo |OOfO. 
rasoiso | pon —~+|O [Otol 
Paspeet [A |e [oO] Of o 
raspies2 | oR ——«d|O Ooo. 
raspiesa| rar | [O[o}o! 
| 2spise4 | NPaR | O | O[ 0] O| 
raso1ess | ons | oO[o]o. 
Paspiese | ik~toe OT OTO}O. 
Paspies7 | wm10K | OO [O]O. 
Pasvatez [ww | ofOTOyo. 
rasoaz7a | Pa FOO; Ol Oo. 
Paspasis | uw [oo] Ofo. 
roravswa SSS OO OT 
Poraniszva SOT OTOL 
Corataeva——SS*d OOO] 
Poraiacva’ Sd O OOTY] 
coratiatva SO LOTOT A 
Poraiawva SP OOO] 
pemnena ——fotololz 
Porariseva SP OO 
Poratiseva Sd OO LOT 
Poraviswa Sd OO TOT 
Porat FO LOLOL 
Poraraseva POO TOT 
roravaawa——SC* LOOT 
roraawa Si OO TOT e 
Ppratzeva Sd OO LO] 
Porarzacva’ sO OTOH 
Porazeva SSS LOLOL 
Ppravzawa «dO OOTY 

DTA125TV | Foxes fois 
rorataseva——S«*P FOOL 7] 
roravaatva——S«T OO OT 
PoravaxvaSS*d OT OTOTY 
rpravawa sO Ot OT 
rpravaszva SSO OPO 
Porataazva POO OT 
rorataagva——S«dP OOO 
roravaatva Si OO OTH 
pbraidawa FOL O/ Ol | 
roravaawa SOOT OT 
Poratanva——SSSdPO FOTO 
Corisey ———S«*d OO OT 
Ponies opol7 
pbrii4eve COOL OTY 


\_ Packaging _| | Taping 


Pomiaey «OO LOT 
Poriaw——S«dtOOfol 
ror —SSSC*d OOO 
rorsizsev SSCS OO 
roms ——~«[ofo lol] 
roriswSS«O LOLOL 
Pores SSCS TOOT 
rorstasev SSS TOOT 
pomBiasty FOTO LOLI 
roriesty—SSSC*dO TOPOL 
Poreisszva——SSS«dO LOOT 
Poreivaeva «dT OO fol 7 

porenaeva FOOL O] 
roreisatva Si TOOT 
Porciawa———«d OOo 
Porcivawa———S«d OO] Ol 
Porcisseva———SS*O LOOT 
ae 
Doreista——SSSCi OO] 
rorciisw —S*d TOOT 
Porcraseva—SS«d OOP OT 
Porevaswa———SS«dO TOOT 
pprcwswa LOO} Ol/| 
rorcraeva——S«dPO LOOT 
Porciaaeva Sd OOo 
rorerzewva SOO LO 
rorcrzawa—SS«dPO LOO, 
rorciasy S*d OOo 
rorcraseva———SS«dO TOOT 
Porciastva———SS*dO FOOT 
Porcraawa——SS«dO LOLOL 
Porciaswa «SO LOO] 7 
rorciaazva Sd OOo 
Porcraaeva——SSC«d OTOL 
Porciaseva——SSC*d OTOL 
Poreiaatva «LOOT 
Porcvaawa «dO LOO, 
rorcisawva———SS«dPO LOO] 
rorcipanva——«*d OOo 
Pores SOTO OT, 
Pores SSSC*d OPO 
Poresaay SSCL OT 
poresesev, FO LO [OI | 
Poressavy SSS OO OT 
roma ———~*i|ofopol 7 
Pom ———S«d for 7] 
poroi4ev LOL OO 
Pom «dP Oop. 
Porisev—SSS* LOO 

DTD123TV Oo POurO.| 
Porter oppo 
poroisHy FOF OL 0 
PoriasevSS* OOO 
Poms «dO fool 
Loroiesty TOOT 


NNINNINNNNS 


© : Standard products © : Semi-standard products 
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\ Code ‘| Ti08 
TO-92L | ,.\ Sai odes woe] 500 |2;500 
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2SA1584 
2SA1760 
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2SC2061 
2SC3269 
2SC4166 


2SD1384 


2k 
1k~30k 
UVW 


2SD1809 


Pn 


© 


2SD2172 


\_ Code || Te 
\ as acing na 1000 [3,000] 
Tasatere [Pan POO 
rasaeia [ar «| OO 


2SA1820 


2804719 
2SC4720 


Packaging 
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\ Basic ordering unitipcs)| 1,000 
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2SB1474 1k~10k 


QRS — 
2805103 
2SD1733 
2SD1758 
2SD1759 
2SD1760 
2SD1918 
2SD1980 


1k~200k 


1k~10k 
QRS 
1k~10k 
EUV 


Packaging 


\_ Code f 
10-126 | -c\\ asic odeng wipe] 11000 


Pasais [wea 


Passio07_ | PaR | 
rassioos | ATC 
Passio | POR | CO 
Passioss | POR | CO 
Passioss | NPR | CO 
Passiossa | NPQ | CO 
rascsz72_ [| MNP | CO 
Paspis7a [Pan CO 
Pasis7e | ak~ TCO 
Paspisc0 | POR] SO 
Paspise2 | PORTS 
Paspiso0s | NPOR | 
[2801563 _ 
Paspisesa | NPQ | CO 
Paspi637 | ik~tk | CO 
Passer | PORTO 
rassseir | POR | CO 
Paspi200F | POR | CO 
Pasir | Pak | CO 
PaspissiF | PoR | CO 
Pasp2sa3 | NPOR | OO 
rassias6 | PORT SCO 
Paspzies [ars 
uw 
Pase7eerF | ik~ S| SO 
Paspea7F [a~ | CO 
Pascazvir [| NP SSC*dCi‘i 

Code 
MRT ete 
Tasatess | NPQ 
rasataet | NPCS 
Passiszs | NPQ | O 
Paspisz | PORTO 
Passis90 | POR | CO 
Passisg1 | PO] 
Passisa2_ | POR SSCdCSC 

cwN 


© : Standard products © : Semi-standard products . 
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Diodes Quick reference 


Package 
Molded types 
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Diodes Arrays Quick reference 
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Diode array in various packages which can help for dense mounting and component count reduction. 
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Pakage Available 


@2 leads type (Unit : mm) 


Body 
dimension 


Actual 
size 


(Unit : mm) 


Package 


Body 
dimension 


Actual 
size 


UMT “UMD SST (U. S. “European SOT-23) SMT/SMD (SC-59/Japanese SOT-23) 


Note : 4-digit number in the dimensions column are in mm and parenthetically in inches. 
@Power type Areca @Gilass seal type aie rea) 


Body Body 
dimension : dimension 


Actual Actual 
size size 
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Absolute maximum ratings (Ta=25°C ) 
V V A (6) 
(V) (V) (mA) fans CG) (°C) Iz (mA) Vp (V) 


Switching Diodes 


Surface mounted switching diodes are available in leadless MELF style (LL-34) and in 2 lead molded packages (USM//DSM) . 
High speed, low leakage and high voltage devices are available for specific applications. 


@High-speed Switching Diodes 


Electrical characteristics (Ta=25°C ) 


Press [oe [ [ae [em [en re | erm [a 100 [os] 20 | 
passsse [ss | so [ms | oo | oo | ws | “ooxvias [12 | wo fos, 
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pais7a | a0 | a5 [200 [110 | «oo | 176 | ~escaa7s [12 | 100_ 


@Ultra High-speed Switching Diodes 


Absolute maximum ratings (Ta=25°C) 


Part No. Vru Vr lem io Tj Tstg 
(V) (V) (mA) (mA) (°C) CC) lp (mA) Vp (V) 


rases [75 |e | ooo | a0 | «00 | we | —ee~ri7e [10] 100 [os 
Pises | 55 | 50 | 000 | 200 | «000 | 175 | —e5~+i75 |10| 100 [05 
rises | ao | a5 | ooo | 200 | 000 | ws | os +i75 [+0] 100 [os 


@Low-leakage Switching Diodes 


Absolute maximum ratings (Ta=25°C ) Electrical characteristics (Ta=25°C ) 


Part No. Vem Vr lem (na) Tstg 
(V) | (Vv) | (mA) ae 2) ee) ie (mA) | Va W) 
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Prusiar | «0 | a5 [00 | 110 | a0 | as | os~sire [xa [100 | 10 | 20 [8 


@High-voltage Switching Diodes 


oun) 

ao | on 
ES 

on 

8 

—h  | ek 

o|o 

- 

i 

@ 

rs 


Absolute maximum ratings (Ta=25°C ) _ Electrical characteristics (Ta=25°C ) 


Part No. Vero Vr lem surge Tstg 
Cee rand ets te lla a) (‘C) 
lp (mA) | Va (V) | Va (V) Ir (mA) 


Priseas [350 [0 [oes [om [tooo [re | wossvire [is] 200 [ro] mots] > | 1 [i [remem use 
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2,000 
2,500 


LL-34 
LL-34 


OQ 
= 5 5 a. a o Suk. S S Ps i 
Te) Yo) To) To) Yo) To) Yo) Ye) Ye) Ye) ro) nN 
bad 
=]8/2/8/8) ro) ro) Oo on JO]}lMIO!lwWloO|wMlo!w!] o Oo laio 
NIRMREANTMY] Ww ite) (4p) ite) N INTMINT RINT RTA PR] © wW jLoOiIMm 
: Oo ro) ro) 
: ro) ro) ro) iS 
= rr ” A ™ 
To) To) LO Te) 
we a ne 4p) . 


Cathode 
Cathode 


LL-34 


—65~ + 200 


—65~ +200 
—65~ +200 


TE11C 


IR (“A) Max. 


g 
= 
é 
P=. 
2 
2 
B 
g|=|= 
Q huh | wy 
OIF IE 
® 
Lo) 
3) 
x 
© 
: 


Packaging specification code 
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When ordering specify the part No. and packaging specifications . 


@Product Designation (Ex.) 
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| Absolute maximum ratings (Ta=25°C) | maximum [Absolute maximum ratings (Ta=25°C) (Ta=25°C) Electrical characteristics (Ta=25°C ) 
Part No. Pd he i Tstg Package Circuits 
(mW) (°C) fle (mA) | | Va (V) | [Ve CV) | f (MHz) | f (MHz) 


Band Switching Diodes 


Ultraminiature types include three-terminal EMS, UMD and SMD. DSM, USM, and glass sealed leadiless are housed in two-terminal package. 
These packages contains diodes of low high-freguency impedance and small in-terminal capacitance, suitable for use as band switching. 


@Super mini molded types 


eae ee ee ee 
eee eee a ae ee ee ee a 
Ppanzasu [150] 25 [125] -ss~+s[10[ 10 [10 25 [rape | 1 [oat 2 | 10 | wp 
Ppapasex [150| a5 [125] -s~+5|10| 10 [10] 25 [rape | 1 [ool 2 | 10 | sw | roa 
Poapaseu [150] 05 [125 [-si-vias[s0 10 [10 | 2 [+2] 6 | 1 [oat 2 | 100 | uD 
MY vanaase [150] 05 [125] -se-vies/10[ 1 [wo [ es [12] e [| 1 [oo] e | 10 | ems | fea 


@Glass-sealed types 


Absolute maximum ratings (Ta=25°C ) Electrical characteristics (Ta=25°C ) 
Part No. Pd VR lo Tj Tstg Package 
iw) | WS | may | ce | cos 
Pmsias | 150 | 35 | 00 | 160 [orm 10 | 1 wo] |i] o | +1 [os] o | | ue 


(Unit : mm) 


CATHODE MARK 
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(Each lead has same dimensions ) 


intemal circu @Product Designation (Ex.) 


() @) (1) @) When ordering, specify the part No. and packaging specifications . 
(3) (3) 
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Part No. Packaging specification code 
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Pum [Tee [ren | som 
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ae 
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Rectifying Diodes 


Various serieses are available in pin 2 mini power molded and glass sealed leadless packages. 
1SR154 series will find wide applications on vehicle devices and small power supplies. 


@General Purpose Rectifier Diodes 


Ta=25°C) Electrical characteristics (Ta= | Electrical characteristics (Ta=25°C) | 


Absolute maximum ratings 
V V A C (°C 
(V) (V) (A) cc) ) ea We wT 
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lesm (A) 
60Hz 1 ~ 


[a0 [0 eof 10 


RLR4002 120 | 100 | 150 |—55~+150| 1.0 100 LL-41 Ey 
RLR4003 150 —55~ +150 1.0 0.8 10 200 = 
CM ww 
=s 
Note : y¥rUnder development S. = 
=— 
@High-speed Rectifier Diodes ata 
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Package 


j=ss~+150| 13 | oa | to | 100 | o4 | 10 | to | PSM 
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@Ultra High-speed Rectifier Diode 


Absolute maximum ratings AS 25°C ) Electrical characteristics (Ta=25°C ) 
Part No. Vrsm | Vem I—sm_ (A) Tstg Package 
= =a — 1* © (C), cn fA =o Meth = <7 
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(Unit : mm) 
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@Product Designation (Ex.) 
When ordering, specify the part No. and packaging specifications . 
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Part No. Packaging specification code 
Sproket Quanti 
[sm | Te-25 [cathode] 1,500 
TE-21 |Cathode| . 
| TE-21 |Cathode} 
LL-41 | TE-23 ar 


— 0 
cog @ fupwew ed 


wayjed puey 


Page 
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Schottky Barrier Diodes | 


lo=1A to 0.1A, single or array, 
low Vr, or low leakage. 


@For Rectifier 
Absolute maximum ratings (Ta=25°C ) Electrical characteristics (Ta=25°C ) 
Part No. 


VRM 
(V) 
20 


lo lesm (A) Tj Tstg 
(A) |  60Hz1~ (°C) ('C) Ve (V) 


) ) 
4 —40~ +125 2 


els [=ao~ +126 | o50 | 050 | 90 


RB421D 
RB425D 
RB450F 


Note : s¢Under development 


@For Small Signal 


lo=30mA. Applications include memory backup and battery protection against reversal current.xcellent in Vr characteristics . 


Absolute maximum ratings (Ta=25°C ) 


Part No. Vam!| Vr | lo | lesm (A) 
(v) | (Vv) |(mA)| 6OHz1 ~ "c) 
RB715F 


RB717F 


Tj 
( 
125 
125 
125 
125 
125 | —40~+125 |037 


CATHODE MARK 


1.5+0.2 
CATHODE MARK [| 


0.1 


O~ 
= 
= 

0.15+0.05 || — 
oO 


(Each lead has same dimensions ) 


HPD (SOT-80) 


1.90.2 
0.95 0.95 


0.440. ! dil 0.4+0.1 | [o.a8:6s 340.21 340.2 ||| 0-552 8:45 
0.5+0.1 1.2+0.2 
1.50.1 | 1.50.1 ee 
(Each lead has same dimensions ) 3.00.2 
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(4) (5) (6) 


+t | f1t | ttt | ft 


(1) (2) (3) (1) (2) (3) (3) (2) (1) (1) (2) (3) 
Fig.6 Fig.7 Fig.8 Fig.9 


@Product Designation (Ex.) 
When ordering, specify the part No. and packaging specifications . 


RIB/Ol3]1/B)—-/4]o 


Part No. Pacakging specification code 
: 
[Pam |Te25 [Cathode] 1.500 
T106 


sapoig Jalueg Ayoy9S 


sapold 


su 


3Pin 


: 
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ee Page 
7 181 


S}iu Sjonpoig plepueys 
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Gulfieyoeg 


Gulbeyoegm naa 


suoeoyioeds i — 0 


oO 
OQ 
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nt “UJ 
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SOR GUDWeW Hed 
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_ Variable Capacitance Diodes 


@Tuning Diodes 


Capacitance can be changed linearly and widely as frequency changes. This frequncy responce can be used as tuning element 
on VHF and UHF circuits. Packaged in pin 2 mini for high density mounting application. 


Absolute maximum ratings ( (Ta=25°) ‘Electrical characteristics (Ta=25°C ) . 
Part No. Vem | Va |. Ti Tstg Cri (pF) Cro (pF) Package 
(Vv) | () | (CC) (°C) IVR (V) | Min. | Max. [Vp (Vv) [f (MHz) | Min. | Max. VR (V) | # (MHz) Cr (pF) |f (MHz) ? 


Lisvaz3 | 35 | 30 | 120 | -s0~+120/ 10 | 26 [13.88|i604] 2 | 1 |2o1sj2ses] 25 | 1 [os | 14 | 470 | psm 


PIN Diodes 


Small forward resistance and a Switable for AGC and attenuator at UHF and VHF. Available in various packages. 


Part No. Ve = nae Tstg Package | Circuit 
nem Ce oy | | emma [eam eT | re [ome 
aaa pe a as eee oe eee TO 


(Unit : mm) 


& 
= 
0.15+0.05 |} <= 


(Each lead has same dimensions ) 


0.15 0:06 


0.3-~0.6 


(Each lead has same dimensions ) 


@Product Designation (Ex.) 
When ordering, specify the part No. and packaging specifications . 


is{vjaieis) ora 


Part No. Packaging specification code 


| T106 | 1Pin | 3 AQ 


me Pre Ta 
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Zener Diodes me 


@Line Up 


Maximuim power dissipation (Pd) is 200mw to 1000mw (iw) . 
Selection among these serieses with various packages assures to match specific application and requirement. 


= aw) 
| PSM 1000 2.0~43 2-pin power molded, P=1W 
Domestic 


[Bin power melded, PaiW 
RLZ5000 Serie cS 


Note : syUnder development 


@DTZ Series (Pd=200mW Package : DSM) 


¥ 
N 


SOpOI Nid “sepoig aauepoedey aiqeuep 


Ranking Iz Iz Iz Vr 
ar aren ieee ee es (a (mA) (mA) _W) 

i ] 
p1z2.4 2.330~2.520 2ago~2690 | | | 100 tooo | os | 0 | 10 | BS 
DIZ2.7 2e~2a0 | CT | tt || 1000 100 23 
DTZ3.0 2.850~3.070 soro~a2200 | | 8120 1000 
D1Z3.3 3.160~3.380 as20~3s90 | | | 120 tooo | o5 | 2 | to | 
DTZ3.6 3.455~3.695 seoo~sess | | 8 | 10 tooo | 1 | wo | 1 | 
DTZ3.9 3.740~4.010 ge0~4.160 | | | 100 1000 e 
D1z4.3 4.04~4.29 4.17~4.43 4.30~4.57 1000 
piz47 | 4.42-~ 461 4.55~4.75 4.69~4.90 
DTZ5.1 4.84~5.04 4.98~5.20 s1a~sar_— | 5 | 80 | 5 | s00s| os ||| tee 
DTZ5.6 5.31~5.55 5.49~5.73 5.67~5.92 5 | 6 | 5 0.5 25 |/aeo 

8 = | 05 | 25 |ble 
oo 
DTz24 22.93~23,96 23.72~24.78 24.54~25.57 120 120 ge 
Se, 
DTZ27 25,20~26.50 26.19~27.53 27.21~28.61 150 os | o1 | 2 {8S 
DTZ30 28,22~29.66 29.19~30.69 30.20~31.74 | o5 | o1 | 23 |B 
DTZ33 31.18~32.78 32.15~33.79 33.13~34.83 5 5 zz a 
La fee ss | 05 | 2 1 
DTZ36 34.12~35.86 35,07 ~36.87 36.07 ~37.91 | 5 | POa. |e Ol. en: 1 


Notes : 1. Zener voltage (Vz) is measured 40ms after applying the current. 
2. When ordering, specify the rank of the diodes. Otherwise, the diodes of rank A, B or C are supplied. 


(Unit : mm) 


@Product Designation (Ex.) 
When ordering, specify Part No. packaging Code and Zener voltage. 


Part No. Voltage of zener diodes Packaging specification code 


ee 
: 


coe @ Guyey ued 


wiayjed puey 
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BY PTZ3.6 


Zener DiodeS mum 


@PTZ Series (P=1W Package : PSM) 


Part No. 
fe (mA) (V) 


NM | NM 
Q;Q 
th 


wna 
ana 
s0~2 
ona [10 [0 
5 
SO 
| [10 | 80 

| [10 [50 

| [10 | 20 

| [190 

Ta10 


MO; mM] A 


10.0 
11.0 
12.0 
13.0 
15.0 
17.0 


NO 


NN} NM 


Notes : 1. Zener voltage measured 40ms after application of voltage. 
2. When ordering, specify the rank of the diodes. Otherwise, the diodes of rank A, B or C are supplied. 
3. yrUnder development 


(Unit : mm) 


1.5+0.2 
CATHODE MARK |_| 


@Product Designation (Ex.) 
When ordering, specify Part No. packaging Code and Zener voltage. 


PIT(Z 5] [2], 


Part No. Packaging specification code Voltage of zener diodes 


[ps | Te25 [cathode | 1500 | 


@RLZJ Series (P=400mW Package : LL-34) 


Vz (V) 
Ranking Iz Iz VR 
oS 


> 


3.40~3.65 3.55~3.80 


wh 
© 


oe 
| os [sas 


RLZJ9.1 8.50~9.00 8.80~9.30 9.10~9.60 
RLZJ10 9.40~9.93 9.73~ 10.26 10.06~10.60 


PRLZIO 

| RLZJI6 15.30~16.10 15.80~16.60 
aie 2 | 
Paces | 

Prziza | 


O;}oO 


5.30~5.63 5.43~5.81 5.61~6.00 


fo) 


io) 
oO}; oO 


(21) 


10.0 
| 11.0 
12.0 
13.0 
15.0 
17.0 
19.0 


sfselelslelle 
oO Oo 


oiele|e|e]le]ale)#/e]=la 
Ww 
ol 
ole} fele|=]e)=]al=]e/9)e« 


lb oe 


a a) A] oO 
ro) o|o};a 


| aw} 
cD 
= 
cp 
= 
—) 
c—) 
. 
cD 
~* 


A 
© 


flee 
on 


Notes : 1. Zener voltage measured 40ms after application of voltage. 
2. When ordering, specify the rank of the diodes. Otherwise, the diodes of rank A, B or C are supplied. 


(Unit : mm) 


NINN NINININONITENIENI DMN) MIT NM, NM] oO 


oa 
or; O 


s 
= 
°o 


° 


CATHODE BAND 


SHU S}ONpolg plepueys 
“|W PUB PAEPUE}S 10} S}up 
Guapo siseg pue Sse) Buy 
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oe 
= 
@Product Designation (Ex.) Page 
When ordering, specify Part No. packaging Code and Zener voltage. 18c 
ao “oO 
Be 
S 


Part No. Packaging specification code Voltage of zener diodes 


manat UJ 


= 
=. 
Se 
Page 
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cay 
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Kia RLZ56 53.00~60.00 
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Zener Diodes 


@RLZ Series (Pd=400mW Package : LL-34) 


Vz (V) | 
Part No. Ranking Iz Iz Vr 
20 | : 


2.020~2.200 
2.220~2.410 
RLZ2.4 2.430~2.630 
RLZ2.7 2.690~2.910 
3,010~3.220 
3,320~3.530 
3.600~3.845 
RLZ4.3 4.17~4.43 

RLZ4.7 4.55~4.80 

RLZ6.8 6.49~6.83 

RLZ7.5 7.07~7.45 

10.50~11.05 
11.44~12.03 
12.55~13.21 
13,89~14.62 
15.25~16.04 
16.82~17.70 
18.63~19.59 
20.64~21.71 
RLZ24 22.61~23.77 
RLZ27 24.97 ~26.26 
27.70~29.13 
30.32~31.88 
32.79~34.49 
RLZ39 35.36~37.19 


N 

io} 

NTN 
8/8 
OO}; Oo 
ne 
——h | ek 
NT NM 
O;o 
oun) 
NN] oO 


(oo) 
—_, 
NO 
oO 
—_ 
oO 


a 
io} 
o} 
oO 


= 
oO 
(o) 
+ 
oO 
—_ 
oO 


—_ 
io) 
O 
= 
oO 


oO 
—_ 
Oo . 


ro) 
—_ 
ro) 


4.30~4.57 
4.68~4.93 
5.09~5.37 
5.61~5.91 
6.12~6.44 
6.66~7.01 
7.29~7.67 
8.03~8.45 
8.83~9.30 
9.70~10.20 
10.82~11.38 
11.74~12.35 
12.99~13.66 
14.35~15.09 
15.69~16.51 
17.42~18,33 
19.23~20.22 
21.08~22.17 
23.12~24.31 
25.63~26.95 
28.36~29.82 
30.90~32.50 
33.40~35.13 
36.00~37.85 


9.94~ 10.44 


19.72~20.72 
21.52~22.63 
23.63~24.85 
26.29~27.64 
29.02~30.51 
31.49~33.11 
34.01~35.77 
36.63~38.52 


or 
NM] NM 
01 | © 
oO; Oo 


~ 


N | PO 
on; oO 
OO; oO 


27 
30 


N 
ol 
oO 


= 
sa)/epoafaye|anla|/rmlrmlnwmlnl ns; nl rwmli nin MN} mym), Mim! rw] ry 3=- 
A 


m7 RLZ51 48.00~54.00 . 


2 


| RLZ39E | 37.36~39.29 250 30 
| RLZ3OF |  38.14~40.11 250 30 
fp mzer 1402800 Che eee eee 
5 | 0 | 5 | Eel 
cal 


N 
or 
By 3 
WD} © 


Notes : 1. Zener voltage (Vz) is measured 40ms after supplying current. 
2. When ordering, specify the rank of the diodes. Otherwise, the diodes of rank A, B or C are supplied. 


(Unit : mm) 


@Product Designation (Ex.) 
When ordering, specify Part No. packaging Code and Zener voltage. 


ale )z] (rhe) — (411) 2h 


Part No. Packaging specifications Voltage of zener diodes 


qa | TEA1 | | Cathode | aoe 
: : 


@RLZ5000 Series (P=400mW Package : LL-34) 


. 
| RLZ5222B0 
| RLZ5223B0— 
| RLZ5225B 
{ RLZ5231B 
| RLZ5232B80— 
| RLZ5233B— 
be OO | 
ms 
= 
eee es 
S 
53 
oO 
| 
| 
17.10~18.90 | 
18.05~19.95 
| RLZ5251B | 20.90~2310 
| RLZ5252B)0 22. 80~ 25.20 2s 
Notes : 1. The Zener voltage (Vz) is measured in a steady state. a7 
2. The ON resistances (Zz,Zzk) are measured by superimposing a small amount of AC.. current on the rated current (Iz) . ae 
@Special Zener Diodes es. 
Part No. P (mW) Iz Iz Iz Ve Feautures Package Circuit ae 
(mA) (mA) (mA) (V) 
Psrzsar__ | 200 | ear~7ta] 8 | 4 | 5 | oo | 05 | 05 | a6 | Cathode commoni2dodes | smo | rot | 18 
(Unit : mm) 
os 
SMD (SC-59/ Japanese SOT-23) 2 
CATHODE BAND S 
182 
; (3) 
‘| fo.3#0.1 : 0.4 *8:bs = a 
(Each lead has same dimensions) . (Each lead has same dimensions &. aS 
3S. 
i 
an 


@Product Designation (Ex.) 
When ordering, specify Part No. packaging Code and Zener voltage. 


RIL|Z} 5/2) 3] 1] 6) THE . oo 


Part No. Packaging specifications 


o 
og 
@ 
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coe @ Gunsew weg 
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i 
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Part No. Packaging specifications | 
eckame.. (se Page 
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Diode Arrays 


Application 


High-Speed 
Switching 


DA118 


Special 


Note : ¥rUnder development 


(1) (2x3) (4) (4) ) @} @B) ) (4) (5) (6)\(4) 


(2) (IK3) (2) GY (4) ) 


Fig.4 


DA227 | 
DAN202C 


DAN222 

DAP202C 
DAP202K 
DAP202U 


DA106K 
DA106U 


DA204K 
DA204U 


DAN212C 
DAN217 
DAN217C 


y DA228K 


ne x 


(2) (1)K3) (2) (1) 


Part No. 


(2)(3) (4) (5)(4) (5) (6)1(1) 


< 
ms) 


(V) 


NM] dO 
O;O|O 


Ais 
O};O 


iN 
oO 


lo as Oe 

ax. ax 

(mA) (ns) (pF) 
ee 
100 Pp 4 Tl 
| 1000 fc lm KL 
nn 
| toFCOTllCc CUT cC CY 
a 
| 000 | KH 
a 
| 100 | KA 
ee ee, 
eo eee oh a oe ee 
eee eee OS ee eee = ee, 
a er a ee eee 
ee 
100 ee 2 ee eee eee 
| 
100 re rr a ee 
100 a 
Ce ee 
a a a ee eee 
100 
100 
100 
100 
[too] CUT CSC 
ea eee a 
es ee 
| 100 fF 
| too TCT 
ftoo Tl 
a ee ie ee 
Pa OOe eee ee | 
= 
Ie MOO ee ee OO ee 
10 SL BO 
a ee ee = 


“Ti 
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SMT 

MT 
UMT 
UMT 
UMT 
UMT 
SMT 
SMT 
SMT 


SMT 
MT 


MT 


” Cc 


SMT 


Q 
=| 


SMT 


UMT 
SMT 


circuits 


Fig.4 
Fig.1 
Fig.1 
Fig.1 
Fig.1 
Fig.6 
Fig.6 
Fig.6 
Fig .6 
Fig.2 
Fig.14 
Fig.7 
Fig.15 


7 


mm) Ty) | 
rachis Lal i-sald ieos 
co} 0 | o| Go 


ig.17 
Fig.16 


Fig.11 
Fig.12 
Fig.10 
Fig.9 

Fig.11 
Fig.12 
Fig.9 

Fig.11 
Fig.10 
Fig.9 

Fig.12 
Fig.13 
Fig.13 
Fig.13 
Fig.10 
Fig.10 
Fig.13 
Fig.13 
Fig.13 
Fig.13 
Fig.13 
Fig.13 
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The Class and Basic Ordering Units for Standard and Semi-standard ProcuctS [a 


WStandard Products, Semi-standard Products, 


To make it easier for customers to select the most suitable product for 
their needs, we offer diodes in three types: (1) standard, (2) semi-standard. 


(1) Standard products 

These products are in stock and ready for delivery. 

(2) Semi-standard products 

Theses products require a certain amount of time to fill an order. 
Please consult us for delivery term. 


—_ 


SMD) 


Packaging type Carried taping 
Feed hole side Cathode 
pauls = ode - | TEA 
Basic ordering unit 3,00 


Part No. 


Carried taping 
_ Caos 
aes 
jissssz 0 | OU OT 
ree koe 
jRerstH | OOF 
ppesowd | OO | OO 
om eee 
Lor 
ox 
LO 


Fc 
pari® iY 


Packaging type Carried taping 
Feed hole side Cathode 
oan TE25 
Basic ordering unit 1,500 


1SR159-200 
RB160L-40 


Packaging type 


No[ "Code | 
| Basic ordering unit_| 3,00 


Carried taping 


Packaging type Carried taping 
Part No. _Feed hole side 
{Code | T106 =| T107 


Pomssy | 

Poarasu——SSSS*dYC 

Pasir SSSC*dSC YC 
Som 
Oo 
mom 


RB450F 
RB715F 
RB717F . 


© : Standard products © : Semi-standard products 


(SC-59/ Japanese SOT-23) 
| Packaging type | Carried taping | 


PpaNSsK 
ae eons 


(FMD) (SOT-25) 


Basic ordering unit 3,000 
RB47 1E 


@Please note the following when placing an order. 

The quantity in an order must be in multiplies of the basic order unit. 
@introductory remarks 

© : Standard products 

© : Semi-standard products 


(IMDD) (SOT-36) 


Packaging type 


A ‘ 


Carried taping 


‘| Oode | TR | CTL CO” 
Basic ordering unit 2,500 |. 2,500 


Carried taping 


RB500H Part No. |__reed_hole_side Pin 2 RBO31B-40 
48 | 1149 


(LL-3 4) 


Bulk 
nart No, |_Feed hole side _| 
[Basic ordering unit |10 
PRUS72. 
Risi4t 
PRisiz9 
PRLS4150. 


Carried taping 
E-1 


= 


= oO 
olm|s 
ol-ls 
Oo;}-l|a 
O!|P|o 


> 


—_| 
oO) 


| Af 
O!O O Sizls 
ClO lS 
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i) 
ro) 


0 


[On OO | 
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ox 

Ons 

rom 

em 

Rom 

ow 
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om 
RLZ5 [ ] 

em 

em 

mex 

LsO2 


RLS4148 
RLS4149 


RLS4150 


Os 
mem 
zoe 
Rem Sew 
he! 
| O | 
ee ee 


LOS 
om 
em 
xem 
| Oo 
wom 
mem 
LAO] 
O 
mex 
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mem 
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ex 
em 
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RLS4152 


VRusais3. SCS 
Vrusaisa 


om 
Bos 
ex 
xem 
om 


elolofolofolololofofoofalofolofafoofalefolofofojeleleyg | 
nls 

ololofal Ts 

oy Prarsy 

ro] | > 

O O/O/O|OFS} 4 |e 

O}p| 


Packaging type | Bulk ‘Carried taping | 
Feed hole side 
fee 
| Basic ordering unit | 2,000 


ramon «| 
ram | 
ramos «| © 
runsooe id 


on| i] & 
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Packasing 


@Taping 


TE-17 Cathod at sprocket hole side 
USM type taping 3,000 
OTW11 Cathod at sprocket hole side 
TT11 Cathod at sprocket hole side 
DSM type taping 3,000 
TT12 Anede at sprocket hole side 
PSM type taping TE25 Reel ——-s————S—S_| Cathod at sprocket hole side 1,500 


ee 
Swi 
aH 
ae 
res 
eo aie ean nney aeee ae 
a ee! 
| 
= a 
a ae 
a eee La eee 
| 
| 
| ese 
ee 
E46 
ee 
Tees 


Cathod at sprocket hole side 
1,500 
Anede at sprocket hole side 


Roce! «| eee 


Leadless type taping 


©TW11 : for 1SS356 only 


@Bulk 


Packaging type Quantity /package (pcs) | Quantity“Unit (pcs) 


Packagsins Specification i 


(Unit : mm) 


(TE-17,TW11) 


10.0+1.5 


%13+40.5 


$178+2.0 


(TT1 1 3111 2) Sprocket Hole 


10.0+1.5 


fon) 
+ 
$1.55+0.05 


$13+0.5 


$178+2.0 


PSM 
(TE25) ae 
No Sprocket Hole 
= 2.0 a 
My : #1.55+0.05 
ti - . 
[ ¢\ * rakes S 
v sf : 
< = = 
LL-34 


Sprocket Hole 
(TE-11,TE-12,TE-15,TE-16,TE1 1C) (TE11A,TE12A) 


Oo ame 
| ca 


LL-41 
- (TE-21,TE-22,TE21C) 


OO (a, O 
Ao 


3.5+0.05 


$178+2.0 


TE-12,TE-16,TE12A 
TE-11,TE11A,TE11C,TE-15 


Feeding direction 


Sprocket Hole _ 


(TE-23,TE-24) 


t- 


12.040.3 


e +. 


P17B+2.0 .. 


5.50.05 


\e 


#50Min., 


TE-22,TE-24 


TE-21,TE21C,TE-23 coer ee 


uifieyoeg 


a) 
oo 
oe 
= 
t-*] 

=, 
— 

i] 
%) 

.—j 
cD 
2. 
= 
oo 
oa 
= 
i—] 
—_ 
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Packaging Specification 


| (Unit : mm) 
Reel CCT 


EM3 UMT/UMD/SST/SMT/SMD 


2.0 


2.0+0.05 


10.0+1.5 


$13.5+0.5 


3.5+0.05 


$178.0+2.0 


| Ciimensions 
a eae 
ews ens [| [ews | vas07 | ves02 | canoe 
| Sst | | Sst | | T1168 | 16 | SST olen +0.1 }2.85+01 | +0.1 | 1440.1 | 420.1 
SMT/SMD SMT/SMD T146 SMT/SMD| 3.1+0.1 3.2+0.1 1.35+0.1 

[srs fewriswo [Tv46_| [swr/swo[ 91201 | 9201 | 195201 


2.00.05 


$13.540.5 


$178.042.0 


Dimensions 


Package [- 
(aaa ae (=e ee 


UM5 FMT/FMD 


10.04 1-.5 2.0+0.05 


$13.5+0.5 


Pin_ | (FMT/FMD) | 


3.50.05 


8.0+0.2 


'6178.0+42.0 


PIN | (UMS) Pin | (FMT/FMD) 


Toms [| [ums | tm | [ows | 2203 | 2as07 


(Unit : mm) 


Reet SSSSSCSCS~*d Ce 


UM6 IMD//IMDD 


Package 
ee ee ee ee 
| UM6 | 22+01 2.4+0.1 
IMD / IMDD 3.1+0.1 3.2+0.1 


$13.5+0.5 


Pin | (UM6) 


€178.0+2.0 


P| (UM) 


1150.1 | 


Tome [| [ue | mm | [oe | om 


MPD (SOT-89) 


2+0.5 
4.0+0.1 


14.041.5 2.0+0.05 | 8.0+0.1 


$13.5+0.5 


12.0+0.2 


$178.0+2.0 


PSD (D? PAK) 


11.540.1 


24.040.3 


12.0+0.1 


$13.5+0.5 


1O.140.1 
16.0+0.3 


$325+3.0 
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Part Marking 


Mold type 
@Diodes 


ven |__| eve fre | Sou a) ee eee 
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| 
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Band Switching 


LL 
28 
0 


Ey 


Rectifying + 


RBO31B 
B< —40 
z RB110C | |<| RO (FBSA 

capacitance 

. a 
RN711H RN7 19F 
CJC) 
x DTZ x PTZ 


Note : See P187 for detait. 


RB451F RB400D RB471E RB731U por RB435C 
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RB450F RB411D 
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Schottky barrier 


RN719D 


STZ6.8T 


€) Zener Diodes (DTZ Series) @®Rectifying - Schottky Barrier Diodes (PSM Series) 


[Pato OO 
Pismise—100 [1 
Pswisa—200 [3 


oOo 


( Type code 


(2) Last digit of manufacturing year 
(3) Month code 
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@Zener Diodes (PTZ Series) 


Part No. 
PTZ2.0A 
PTZ2.0B 
PTZ2.2A 
PTZ2.2B 
PTZ2.4A 
PTZ2.4B 
PTZ2.7A 
PTZ2.7B 
PTZ3.0A 
PTZ3.0B 
PTZ3.3A 
PTZ3.3B 
PTZ3.6A 
PTZ3.6B 
PTZ3.9A 
PTZ3.9B 
PTZ4.3A 
PTZ4.3B 
PTZ4.7A 
PTZ4.7B 
PTZ5.1A 
PTZ5.1B 
PTZ5.6A 
PTZ5.6B 
PTZ6.2A 
PTZ6.2B 
PTZ6.8A 
PTZ6.8B 
PTZ7.5A 
PTZ7.5B 
PTZ8.2A 
PTZ8.2B 


Part No. 
PTZ9.1A 
TZ9.1B 
TZ10A 
TZ10B 
TZ11A 
TZ11B 


nd 
ro) 


N 
io) 


O 
O 
O. 
a8) 
w 


WO; NINN; NI NIN]! 
OlOININI ATARI] 


TZ13B 
TZ15A 
TZ15B 


4 
5 
6 
4 
5 
6 
4 
5 
6 
4 
5 
6 
A 
5 
6 
4 
5 
6 
4 
5 
6 
4 
5 
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7 
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A 
Cc 
Cc 
C 
ra 
F 
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és) 
ié%) 


TZ18B 
TZ20A 
TZ20B 
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TZ24B 
TZ27A 
TZ27B 
TZ30A 
TZ30B 


TZ33B 
TZ36A 
TZ36B 
TZ39A 
PTZ43A 


io Be © ie © Oe © ie © en > © © > i © © > i © © > > > es > ©» oo > >? 
~ 4/4/44 4/4/44 4/4} 4 
N NININ NI NTN NIN | N 
(¢) NO} NO] N ve | em | smh wh | eh | och 
Ww fm} Nh] Ny O;,a| m& @wWin| nd 
> Pi ai > P|) > Pid) > 
HLWI OD) WD! W/W OD! @dsINMININMINMINMI MI NM! MIA] a] o oul seadlll Hioadll Uikseedll Uiterclll Eitcecdll Eitnentl Uleneall Uiadll Eitan 


©) OM) NN OD} O) Or) Or) OF 
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@ Zener voltage 

(2) Last digit of manufacturing year 
(3) Month code 

Twonh [7] 2] ][*[ se] 7] 8 |e 
| Code | 1 | 2isiaisi[6/7 [sie] 
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Part M@rkKin& sums 


Mold type 
~@Diodes Arrays 
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‘a 
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LU 


DAP202K 


cer = 
Zz 


COPE 
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High-Speed 
switching 
diode array 


Part No. 


Note : sxUnder development 
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Glass Types 


@Diodes 
LL-34 (RLS) 


Stamping 
rane | eee 


Stamping 


role 
Prunso0a |e | ou 


Part No. 


LL-34 (RLS4000) 


Stamping 
Part No. 
RLS135 White 


RLS 139 

RLS 140 

RLS141 

RLS4148 
RLS4149 
RLS4150 
RLS4151 
RLS4152 
RLS4153 
RLS4154 
RLS4446 
RLS4447 
RLS4448 
RLS4449 
RLS4450 
RLS4454 
RLS4406 


White 


le 


ce) 
= 
= 
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Brown | Bla 


Brown | Br 
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Brown 


Brown |Orang 


@ 


LRLS4153 | Black 
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Brown | Yello 


LL-34 (RLZ Series) 
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Brown | Br 
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Marking @) 

Ranks A and E : Yellow 
Ranks B and F : Green 
Ranks C and G : Blue 
Ranks D : White 


LL-34 (RLZJ Series) 


ro Te 
raza6 | Gay [Pa 
raza | Gry [wks 


RLZJ5.6 Pink | Red 


62 
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Part No. 


i 
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O 
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® 1s 
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3S 1/2/60 


RLZJ6.8 
| 


ink | Whi 


Black 
5 
Orang 
Light 

a 


Light Green 
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Marking @) 

Rank A : Yellow 
Rank B : Green 
Rank C : Blue 


LL-34 (RLZ5000 Series) 


| Oe] 
Pruzsan25 |Blck| Fed | 
Pruzsa058 [Bleck [Green 

RLZ5226B | Black | Blue 


RLZ52278 | Black |Purple 
RLZ5228B Black | Gray 


RLZ5229B Whi 


RLZ5230B Brown | Blac 
Br 


Part No. 
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pe) 
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ie) 
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RLZ5236B 


RLZ5237B Brown | Purple 
RLZ5238B Brown| Gray 
RLZ5239B Brown | White 
RLZ5240B Black 
RLZ5241B Brown 
RLZ5242B | Red 
RLZ5243B 
RLZ5244B 
RLZ5245B Green 
RLZ5246B Blue 
RLZ5248B ae 
Pzsaaoe | Red | wnne 
RLZ5250B /Orange| Black 
Orange | Brown 
RLZ5252B [Orange| Red 
Marking @ 
Light green 
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Recommended land pattern 


@2 leads type (Unit : mm) 


@Mini mold type 


~ (Unit : mm) 


UMT - UMD : SMT - SMD - SST 
: 1.9 


'WA WA! 
eae 


FMT - FMD 
1.9 
0.95 0.95 


0.45/0.35 0.35/0.45 


@Power type 


(Unit : mm). 


6 
SS 


” 
i 


| VE 
Gil 
1.6 [1-8] 


7.3 


| Za Dk 


2.3 , 2.3 
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Recommended land pattern | iooes 
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Diodes Quick reference m 


25 
oS 
|... Molded —<‘“‘i‘il;CO;*;*;*;*(“(;SNNCCO# Glass'types = 
Application VR 
(Vv) MSR (42.5) |  SIP9Pin | TO220FD DO-35 (41.8) DO-34 (41.8) {USD (41.8) | DO-41 (42.7) | 


po tsszve7 | tssiaa 
Oe eee eee: eens oe eke ee 
High-speed | 60 | | Ts tS 272 | ts8132__ | tss253_ | |S 198 
sso tz | tsi | ss2s2 | 
a ee a ere eC ee eee eee 
pss | tss94 | tsstz8 
po | tss93 | tgsstz7_— | 88 
a ee 
| Or ee | S82 ee 
Low-leakage | 60 | | TC tSt40 | tsszon | | 88 


Ultra High-speed 


| ge |  tsst399— | ts8290 || 
10 | i tsstta ff tsstaz | 
20 | [| | | 1ssaas | issaza | ld] 
20 | | | | 188142 | 188145 | | 
ee ae es er Oi 5 >, i Oc - 
a es ee > 
Pint | tnasg2 | 
eee EE 
ee ee ee Oi << ee ee 
ee es ee ic 5c; i Oks 
| 1nata9 | | 
Po tngoer 
JEDEC ae es ee Oi 2 2c. ee ee en 
Standard PoE tats ft t87 
High-speed ee ei 
PT tnt 
PT toronto 
PT toto || 
ee ee Me Ok. - Settee Ge ns 
PE totes | 
| 30 | tesco 
Pf tnats50 43S | 
———S—S= == 
PE tsps fT 
| | 7 |r tnsoos sf | 
|Band Switching |Glass sealed type} ss 55 (| | i tti(idTss tt | tssze5 =| tt 
F580 | Asoo 
|4sn139-100; | | N02 
wo |] 1885-1008 | 
ee eee a | FORE re rt ee (ee, 
| 1sR139-200, — | ti N08 A | 
General Purpose} 200 [| | [| jf | f= | 18R35-2000 | = 198 
fee eee! ae Rae eae eee eee 
epg 40 | {| | ff 1885-40008 | 
ae eee ees eee eee eee eee 
| 600 asrisecool——SSdTSSSC~iSC(“‘SS LCOS 
100 WE asmiss-100o| | SY SSSSC*dSSCS~S~CSCSC~™ CO 
High-speed | 200 MEM 1snisa-200[ || ——=—Ss| ~SS~d SSS*dSSCS~*™ Cz] 
(400 WE asrisa-aool——~i| Si SSSSSS*dSSSSSS*d ee 
ee a eee Le 1 ae Re Ls ee ra 
Wer nososnc2f—C~dESC(“‘SSWCL.UOC 
ee fe ee ee ee 
Schottky Barrier 40 RB100A 
‘iiu/ RBO25T-40 
Sma Sera] 20 | SSSC~SC“‘SSSC*rYOCOCC*dSCOC~C“‘CS;*#C wSC[SCS~—“‘“SC*‘“‘CSC#*SCOO 
[Low-voltage Reguaios |Glass sealed LED] =f | Tt tT eer || Tt 
[20x86 | i re eres [i 
-_ So A OO CO < 
OO 
__[Boecial Zener | Sze~so1 | Sid mason] SCSC‘“‘;SCLCdY CCC SC 


Note : s¢Under development 
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Page 19? 
Package 


age 


Part No. 


DAN209S | DAN209 

(i) (2) (3) 
et fd _ Pt fy d 
Sf - et fd 
eT fd _ 

ae “i 
an an 
an _ 
gue - 
aaa _ 
Pf} | _ 
_ PT tt] | dt be 

DAN403 
(1) (2) (3) (4) (5) (6) (7) (8) (9) Fig.13 
DAN208 
| (1) (@) @) Fig.14 . ; 

Rectifying 
DAP208 
(1) (2) (3) 


(1) (2) (3) (4) (6) Fig.2 


(1) (2) (3) (a) (5) (6) (7) Fig.3 


(1) (2) (3) (4) (5) (6) (7) (8) (9) ~~ Fig.4 


g9Udlaja! yong sapoig 
Goudie}! yain’) SAeWYy séEpoig 


(1) (2) (3) (4) (5) (6) (7) (8) (9) Fig.5 


High-Speed 
Switching 


DAP209S 


(1) (2) (3) Fig.6 


(i) (2) () (4) 6) Fig.7 


(1) (2) (3) () ©) () @ ~— Fig.8 


(1) (2) (3) (4) (5) (6) (7) (8) (8) ~~ Fig.9 


(1) (2) (3) (4) (5) (6) (7) (8) (9) Fig.10 


T] 


(1) (2) @) Fig.11 


1] 


(1) (2) (3) Fig.12 
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Package Available 


(Unit : mm) 


CATHODE BAND 


22.0+0.2 


17.040.3 


13.0Min, 


CATHODE BAND CATHODE BAND 


~0.5+0.1 @0.4+0.1 


es re o- 


¢1.8+0.2 


3.8+0.2 29 | 


$2 qr? 


CATHODE BAND 


(Unit : mm) 


3.840.5} 3.4+40.2 


0.45+0.1 


(1) (2) (3) 


3.8405 4.4+0.2 
3.540.5 5.0+0.2 


| 
3.50.5 5.0+0.2 


I 
F tts} 
ww 


0.65Max . 


10.25+0.5 


14.5+0.5 


14.5+0.5 


0.53Max. |} -0.65Max. 


14.5+0.5 
14.540.5 
14.5+0.5 


B iedacsaeak 


0.53Max. 


14.5+0.5 


1.05 al 0.45+0.1 


aigeyeay afeyoe, 


sapoig 
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switching Diodes 


High speed, ultra-high speed, high withstand voltage, low leakage and high voltage in DO-35, DO-34 and ultra-mini glass packages 
help in selecting the package that is most suitable for mounting on the PCB. 1N series for overseas standards is also available. 


@High-speed Switching Diodes 


(Ta=25°C ) 


Absolute maximum ratings (Ta=25°C) Electrical characteristics 


rem Pes ital ee) a 
(Vv) | () | (ma) | (mA) | OG (*C) (C) 


| 1s2472_ | 55 | 50 | 350 | 120 | 500 | 175 |-65~+175| 12 | 100 | os | 50 | 2 | o5 | 1 | 4] 6 | 10 | DOB | 
| is2473_ | 40 | 35 | 300 | 110 | 400 | 175 |-65~+175| 12 | 100 |os | 35 | 3 | o5 | 1 | 4 | 6 | 10 | DOB | 
| isa7s7_ | 40 | 35 | 70 | 50 | 200 | 125 |-e5~+125| 09 | 5 | 10| 35 | 3 | 41] 1 | 3] 6 | & | DOB | 
| iss4i_ | 100 | 75 | 400 | 130 | 600 | 175 |-65~+175] 10 | 10 |o5 | 20 | 4 | Oo | 41 | 4] 6 | 10 | DOBS | 
| issizo_ | 100 | 75 | 400 | 130 | 600 | 175 |-65~+175| 10 | 10 | 05 | 20 | 4 | Of 1 | 4] 6 | 10 | DOs | 
| 1ssi31_| 90 | 130 | 600 | 175 |-65~+175| 12 | 100 | 05 | 80 | 2 | 05 | 1 | 4 | 6 | 10 | DOB | 
| issi32_ | 55 | 50 | 350 | 120 | 500 | 175 |-65~+175| 12 | 100 | 05 | 50 | 2 | 05 | 1 | 4 | 6 | 10 | 1034 

| issi33_ | 40 | 35 | 300 | 110 | 400 | 175 |-65~+175| 12 | 100 | 05 | 35 | 3 | o5 | 1 | 4 | 6 | 10 | D034 | 
| issi34_ | 40 | 35 [| 70 | 50 | 200 | 125 |-e5~+125| 09 | 5 | 10] 35 | 3 | 1] + | 3] 6 | 5 | DO34 | 
| iss252_ | 90 | 80 | 400 | 130 | 600 | 175 |-65~+175| 12 | 100 | 05 | eo | 2 | o5 | 41 | 4 | 6 | 10 | USD | 
| iss253_ [| 55 | 50 | 350 | 120 | 500 | 175 |-65~+175| 12 | 100 | 05 | so | 2 | 05 | 1 | 4] 6 | 10 | USD | 
| iss254_[ 40 | 35 _| 300 | 110 | 400_| 175 |-65~+175[/ 1.2 | 100 Jos |] 35 [ 3 [ o5 [i [4] 6 | io | uso | 


@uUltra High-speed Switching Diodes | 


Absolute maximum ratings (Ta=25°C) E 
Part No. Vero Vr lEM lo Tj Tstg 
(V) (V) | (mA) | (mA) ie CE) CC) e 


| isse2_ | 75 | 65 | 600 | 200 | 4000 | 175 | -65~+175| 1.0 | 10 
| isso3_ | 55 | 50 | 600 | 200 | 4000 | 175 | ~65~+175| 1.0 | 
| issoa_ | 40 | 35 | 600 | 200 | 4000 | 175 | -65~+175] 1.0 | 
| issizé_ | 75 | 65 | 600 | 200 | 4000 | 175 | -65~+175] 1.0 | 
| 1ssi37_ | 55 | 50 | 600 | 200 | 4000 | 175 | ~65~+175| 1.0 | 
__issi3a__{ 40 | 35 | 600 | 200 [ 4000 _| 175 |-65~+175] 1.0 | 100 


@Low-leakage Switching Diodes 


3 
Res 


O1O};O 
OV} 01; 01 


orn 


eS ee ee 
O1O;O/O 
O1O;O;O/};O 


O;O 
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Absolute maximum ratings (Ta=25°C) Electrical characteristics (Ta=25°C) 


Pat No. | Vaw | Va | tm | to | ay | Ti 
(V) | (WV) | (mA) | (ma) | ye | CC) 


lz (mA) 
| 188139 | 90 | 80 | 400 | 130 | 600 | 175 | -65~+175 
| issi4o_ | 55 | 50 | 350 | 120 | 500 | 175 |-65~+175| 12 | 100 |Oo1] 25 | 
| 1ssi41_ | 40 | 35 | 300 | 110 | 400 | 175 |-65~+175| 12 | 100 |0.01| 20 | 
| iss290_ | 90 | 80 | 400 | 130 | 600 | 175 | -65~+175| 1.2 | 100 | 0.02 
| 1ss291_ | 55 | 50 | 350 | 120 | 500 | 175 |-65~+175| 1.2 | 100 |O01/ 25 | 
| 1ss292_ | 40 | 35 | 300 | 110 | 400 | 175 | ~65~+175| 1.2 | 100 | 0.01 


@High-voltage Switching Diodes 


Absolute maximum ratings (Ta=25°C) 


(V) (V) | (mA) | (mA) ‘5 (°C) (°C) Una) 7 


) 


ps) 
“=> 
< 
Ww 


| 188142 | 300 | 250 | 625 | 200 | 1000 | 175 | -65~+175| 1.0 | 100 | 05 | 260 | 10 | O | 14 | 400; 6 [| 10 | D035 | 
| 1ssi43_ | 250 | 200 | 625 | 200 | 1000 | 175 |—-65~+175| 1.0 | 100 | 05 | 200 | 10 | O | 1 |[400| 6 | 10 | DO35 | 
| issi44 | 200 | 150 | 625 | 200 | 1000 | 175 |-65~+175| 1.0 | 100 | 05 | 150 | 10 | O | 1 | 400| 6 | 10 | DO35 | 
| 1ss145_ | 300 | 250 | 625 | 200 = 65~ +175 2500 | 10 | oO | + |400| 6 | 10 | DO34 
| 1ssi46_ | 250 | 200 | 625 | 200 | 1000 | 175 |~65~+175| 1.0 | 100 | 0 0 | 1 |400/ 6 | 10 | Doss | 
175 | —65~+175| 1.0 | 100_| | o | 1 {400} 6 | 10 | O34 | 
| iss244_ | 250 | 220 | 625 | 200 | 1000 | 175 | -65~+175| 1.5 | 200 _ po | 1 | 75 |ie=-tR=20mA| 00-34 

175 200 ee |__D0-35__| 


CATHODE BAND 60.540. 1 CATHODE BAND 


4 


~0.4+0.1 


@Product Designation (Ex.) 
When ordering, specify the part No. and packaging specifications . 


aisi24l7i1) & 


Part No. Packaging 


| DO-35 | Radial taping 
| D0-34 | Axial taping 
|_USD | Forming 


a 


= 25°C ) 


Absolute maximum ratings (Ta 


@JEDEC Standard <Absolute maximum ratings> 


5 5 re 5 5 S = =) ) 8 5 re 5 re S 8 5 S 5 
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Vam VR lem lo IF 
1N4148_INOT4 Lee ee) he 


1N4149 1N916 


1N4151 1N3604 
1N4153 1N3606 


1N4150 1N3600 
1N4446 1N914A 
1N4449 1N916B 
1N4454 1N3064 
1N4606 


1N4447 1N916A 
1N4448 1N914B 


<Electrical characteristics > 


The Class and Basic ordering . ON de) ; ® or 
Units for Standard and Semi- Yo we Part Marking o— 
Standard Products Units o cu acu 


aelelale/ a | s |e [a |e falealelelelale a |e feleple| a [ele] a 
Ble] = [8/2] 8 | = BlalSlsi8/sgls| 8 | [slails| =| 8 | 8 [3 
alelele] [sis] feleletel | fated fide 
ble De lele Lele [LD Tele [ele] etal 
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PA NAAAAAAAARSIANIAAAIAAAALL 
Pa AAAI NAANAAIAAAARSNA 
PF AARSAINISAAIANAARSAIR ARIA 
eb NAAAAINISAAANIAAANAAAARS IAT 
PEINAAANN NAAN ANARNARNINA 
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rs ne) =) ° ro) re) aoe 
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W) = eae 
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1N4148 1N914 
1N4149 1N916 

1N4150 1N3600 
1N4151 1N3604 

1N4153 1N3606 
1N4446 1N914A 
1N4447 1N916A 
1N4448 1N914B 
1N4449 1N916B 
1N4454 1N3064 


1N4606 

1N4531 * 
1N4532 * 
1N4533 * 
1N4534 * 
1N4536 * 


: DO-35 package . 


Upper, Min ; Lower, Max. 
2. % : Supplied in DO-34 package, No symbol 


Notes : 1. Vp: 
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Band Switching Diodes 


In DO-34 or ultra-mini package. Ultra-mini package is most suitable for small set. Low high frequency resistance and low capacitance between terminals. 
@Glass-sealed Types | 


Electrical characteristics (Ta=25°C) 


Absolute maximum ratings (Ta=25°C) . 
(mW) | _(V)_| (mA) | (’c) (°C) 


| 1ss135_ | 150 | 35 | 100 | 150 | ~55~+150| 10 | 10 | 100 | 20 | 13 | 6 | 1 | 06 | 10 | 100 | DO34 
| iss265_ | 150_| 35 {100 | 150 | -55~+150] 10 | 10 | 100 | 20 | 15 | 10 | 1 | o6 | 10 | 100 [| USD 


Rectifier Diodes 


Two packages : DO-41 glass and round molded, for 5mm pitch. For reverse surge absorption application, use rectifier diodes having high reverse surge resistance. 
@General purpose rectifier diodes 
Absolute maximum ratings (Ta=25°C | Electrical characteristics (Ta=25°C) _| 


V V ee (°C 
(V) (V) ) ) Lia Va (Vv) | 


eS ——— Eee 
| 1SR35-200A | 300, | 200 | eT 80 | 5 | 6544175 | tt | 1 | 10 | 200 | 


a Cc 400 | 0-41 
1 150 | -4o~+150 | 14 | 1 | 10 | 100 [| MSR | 
| 1sri39-200 | 250 | 200 | ot | | 150 | ~40~4150 | tt | ot | 10S | 200 | SC MSR 
| 1sri39-400 | 500. | 400 | lt] T1550 | ~4o~ +150 | 11 | tT 10 S| 400s | SSR 
| isri39-600 | 750. | 600 | tC] | 150 | ~40~ 4150 | | ot | 10S | 600s s| MSR 
| inzooiA | | OT 85 | N41 | tt | tT 0] | 
| inzooza | 50 | too, | 85] NHI | tt | tT tS | 00s s|_ S$ 
| an4zoo3A | 300 | 00, | 80S | | ~-e5~ 4175 | tt | 4 | 0S] 200 || a 
a NE er ___D0-41_ 


Absolute maximum ratings ee =e C) Electrical characteristics (Ta=25°C ) 
w Ww 60HZ_1 = (0) (C) 

Sarg Po oa 
| 1SR124-200A | 300 | 200 | 1 | 30 | 150 |-65~+175 | 10 | :~D0-41 | 
400 | i | 30 | 160 |[-e5~+175] 13 [| 7 | | 10 | _~_DO-41 | 
-48R153-100 | 160 | 100 | 08 | 30 | 150 |=40~+ 160 13 | 08 | 10 | MSR | 
7 1SR153-200 | 300 | 200 | 08 | 30 | 150 |-40~+150/ 13 | 08 | 

AE ASA SOG 58000 00 | 08 80 oe ee 


Electrical characteristics (Ta=25°C ) 


Absolute maximum ratings (Ta=25°C) 
ST ES eae 
(V) (V) 6OHz 1] (°C) GC) lem (A) _| Vam (V)_| 
a 
__ioo | 200 | 35__| 100 | 100 __|T0-220FP 


CATHODE BAND 


CATHODE BAND 


awa 
aa 


29+] heel are. | 29+ | Cente 


@Packaging (Ex.) 
When ordering, specify the part No. and sdcieains specifications . 


ee Tels 


Part No. | Packaging 
Bulk : Blank(TO-220FD : Bulk only) 


| 00-34 | Radial taping 
usp |-2el taping ___ 
3 
|D0-41 | Radial taping 
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schottky Barrier Diodes saeuacsdueiesieidiinsiasieneinisdemnes 


@For Rectifiers 
Power diodes capable of carrying 1A to 10A are now under development. Current products are in DO-34 (glass) and round molded packages. 
Low Ve design helps reducing power loss. 


Absolute maximum ratings (Ta=25°C) Electrical characteristics (Ta=25°C) Setaas 
ie te ae rece 
(V) (A) 60Hz 1 (°C) (°C) Ir (A) Vr (V) 


ME RBOIST-40 | 40 | 10 | GO| 125 | 40 +125 055 | 5 | 3 | 40 |  TO-220FP | 
(Wey RBo2sT-4o | 40 | 5 | GO| 185 | 40 + 125 055 | 25 | 240 TO220FP 
| RBI0O0A | 40 | tf || son 125 | Ht TSR 
Lp RpBa4iQ_ | 20 | ot 8840 4125 TS Tt} ot 


@For Small Signal 
Housed in DO-34 glass package and most suitable for small shot signal applicationshott such as detection. Vor of lor=1mA has low Vor of 0.3% 


Absolute maximum ratings (Ta=25°C ) Electrical Optical characteristics (Ta=25°C ) 
(V)_}| (V)_ | (mA) | 60Hz- 1% CC) (*C) Ir (mA). Va (V) Vr (V)_{f (MHz) 
<7 ee 


RB721Q [25 | 20 | 30] 02 125 | ~40~ 4125 | 057 | tt to att 


Low-voltage Regulators 


@Glass-sealed LEDs 
Zeners of less than 2V using forward characteristics of LED, capable of delivering low regulated voltage. 
Glass sealed type with 5mm pitch. Because of LED these regulators can be used also as PCB checking light. 


Siojeinfiay afieyjon-mo7,“sapoig Jalueg AyoyIS 


sepoig Jeynoay /sapoig Bulg pueg 


Absolute maximum ratings (Ta=25°C) Electrical Optical characteristics (Ta=25°C ) 


Luminance (Axial ) Emitting 
rane: ae aa Me Topr (°C) | Tstg (°C) lr Pa Ba (cd) RA ae ea Color Package 
(mA) Pa pole (mA ae (mA ea 


LTZ-MR15 a eee ee Pra 


sapoiq 


(Unit : mm) 
TO-220FP 


10. -0+0. 5 


SHU) S}ONpolg plepueys 
“IWS PUR PUBL} JO; Spun 


Buyapio oiseg pue ssei9 ay] 


CATHODE BAND 


17.0+0.3 


13.0Min 
ro vu 
Of 
Oa 


Note : * : Large glass 5440. 5440. 2.5+0.2| || 0.4+0.2 


DO-34* (LTZ-MR15) 


CATHODE BAND CATHODE BAND 


ufeyaeg 


0.440.1 


Page 
$1.8+0.2 “uo 
at 
= 

@Product Designation (Ex.) 2 
When ordering, specify the part No. and packaging specifications . 319 

Part No. Packaging 
Bulk : blank 


Packaging specifications 
| MSR | Radial taping 


| Dosa Axial taping 


Forming — 


RBO15T-40, RBO25T-40 : Supplied in tray. 
LTZ-MR15 : T-77 or T72 only. 


199 


Zener DiOQCCS mum 


MTZ series (IZ=20,10mA) and MTZJ series (IZ=5mA) are in DO-34 package and IN5000, IN900 and IN7O0 serieses 
are in DO-35 package. MTZJ series ranges from 2.0 to 56V. | 
ITZ series contains 8 elements in a single 9-pin package, suitable for use as 8-bit data bus line surge absorption. 


Series P (mW) Voltage range (V) Features 
MTZ Series Taken at Iz=20, 10mA 
MTZ J Series Taken at Iz=5mA 


Cathode common, Contains 8 devices 


1N5000 Series JEDEC Standard 


1N900 Series : JEDEC Standard 
1N700 Series JEDEC Standard 


3 5 


MTZ2.0 1.880~2.100 2.020~2.200 
MTZ2.2 2.120~2.300 2.220~2.410 
MTZ2.4 2.330~2.520 2.4380~2.630 


3/8 
Oo;oO 


MTZ3.0 2.850~3.070 3.010~3.220 
MTZ3.3 3.160~3.380 3.320~3.530 


—_ 


MTZ2.7 2.540~2.750 2.690~2.910 
MTZ3.6 3.455~3.695 3.600~3.845 
MTZ3.9 3.74~4.01 3.89~4.16 


MTZ4.7 4.44~4.68 4.55~4.80 4.68~4.93 


: 


MTZ4.3 4.04~4.29 4.17~4.43 4.30~4.57 


(oe) 
oO 


5.09~5.37 
5.61~5.91 
6.12~6.44 
6.66~7.01 


8.03~8.45 
8.83~9.30 
9.70~10.20 9.94~10.44 
10.82~11.38 
11.74~12.35 


Part No Ranking 
oe See ee ae C 


MTZ7.5 6.85~7.22 7.07~7.45 7.29~7.67 


13.44~14.13 14.35~15,.09 
15,69~16.51 
17.42~18.33 
18.683~19.59 19.23~20.22 - 19.72~20.72 


Notes : 1. Zener Voltage (Vz) is measured 40ms after applying in current. 
2. When ordering, specify the rank of the diodes. Otherwise, the diodes of rank A, B orC are supplied. 
3. Use MTZJ series for application at 22V and over. 


MTZ13 12.11~12.75 12.55~13.21 12.99~13.66 


(Unit : mm) 


CATHODE BAND 


a ~ j= ay ® 


C A | 
m = $1.8+0.2 
29+ | 2.740.3 29+ | 


@Product Designation (Ex.) 
When ordering, specify Part No. packaging Code and Zener voltage. 


EludEd Ti=[ 717) [2{, ola 


Part No. Packaging Voltage of zener diodes 


MTZ Series Bulk : blank 
Packaging specifications 
|__D0-34_ | __—Radial_taping 
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@MTZJ Series (P=500mW Package : DO-34) 


0.5 
0.5 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 


0.5 5.0 
0.5 
0.5 
0.5 
0.5 
0.5 


0.5 


a eae 
MT2J9.1 | 829~873 | 8e7~9.01_— | 8. 83~9.90 | 
MTZJ10 
MT2J11 
MT2ZJ12 


Vz (V) 

Part No. Ranking Iz Vr 

Re es = So > OC.) (mA) (mA) (V) 
MTZJ2.0 | 1.880~2.100_ | 2020~2200 |  - {| - | 5 | 100 | 5 | 1000 | 05 | 120 | 05 | 
MTZJ2.2 pe BAGO SOO) 1). BONA AIO Ne ee i 120 | 07 
MTZJ2.4 [sera 2520..- |) 2 AsO 2630 ace 2 ee ee 1000 | 0.5 | 120 | 1.0 
MTZJ2.7 [Es s2AO 2750" th COPS e ONO ee ce 1000 | 0.5 | 100 | 1.0 
MTZJ3.0 L 2850~3.070 - | 3.010~3220 |) 1000 
MTZJ3.3 | 3160~3.980_ | 3.920~3530 | = | CT 1000 1.0 
MTZJ3.6 | 3.455~3.695 | 3.600~8.845 | OT | 1000 _| 
MTZJ3.9 OPA Al Ne BSAC EB 1.0 
MTZJ4.3 | 4.04~42800 | 4174443 | 430~4570 | 1000 
MTZJ4.7 | 4dan4es | 4554480 | 46844930 | | 900 
MTZJS5.1 | 48i~5.07_ | 4.94~5.200 | 5.09~5.37, | 
MTZJ5.6 | 6.28~5.55 | 5.45~5.73— | 5815.91 | 500 
MTZJ6.2 | 5.78~6.09 | 5.966627 | 12-644 | 
MTZJ6.8 | 6.20~663_ | 6.494683 | e6~7.01 | 150 | 0.5 2 | 35 
MTZJ7.5 | 6.85~7.22 0 | 7OP~ 745 | .2O~r er | TS 05 | 05 | 40 
MTZJ8.2 


7.0 
12 
110 


MTZJ13 12.11~12.75 12.55~13.21 1299~1366 |  —- | 
MTZJ15 13.44~14.13 13.89~14.62 1435~15.09 [| —- | 


sapoig 10u87 


110 
12 
13 
15 
17 
19 
21 


MTZJ16 14.80~15.57 15.25~16.04 15.69~16.51 
MTZJ18 16.22~17.06 16.82~17.70 17.42~18.33 


15 
0 
0 


0.5 
0.5 
0.5 
0.5 
0.5 


MTZJ22 20.15~21.20 20.64~21.71 21.08~22.17 21.52~22.63 
MTZJ24 22.05~23.18 22.61 ~23.77 23.12~24.31 23.63~24.85 
MTZJ27 24.26~25.52 24.97~~26.26 25.63-~26.95 26.29~27.64 


>) 


O 
O 
oO. 
oO 
Sp) 


Po] POTD] Po — ae ae ore oe oe 
16) ome NOER RO] PO 
O;}O;O;O1O;O Oo Ol/O;O;O;O 


MTZJ20 18.02~18.96 18.638~19.59 19.23~20.22 19.72~20.72 


oO 


=]/|nN;oQ 
GO} ND | — | — | as ae wh 
c Ola; nlo/o oO ro) 


wok, | ok ae ee ee eS = 

ocean COMO !/CO/GCOINIMDIA;I ARID) Oia R/HiBl Oi @)/@Q)/@Q/iNM;/NM/NM}NM Q1oO N}M}=/O 

oO;oO O1} O1 | O1 |; OF | OF} OF} OF! OF} C1) © | 01) 01) O11 OO} 01] OO) OO] OO} 01} OO} O;O O};O O}O;O/O]}O 
olan or 


MTZJ30 26.99~28.39 27.70~29.13 28,.36~29,82 29.02~30.51 250 0.5 0.2 23 
MTZJ33 29,68~31.22 30.32~31.88 30.90~32.50 31.49~33.11 0.5 0.2 25 
MTZJ36 32.14~33.79 32.79~34.49 33.40~35.13 34.01~35.77 0.5 
MTZJ39 34.68~36.47 35.36-~37.19 36.00~37.85 36.63~38.52 0.5 ey 
Ney MTZJ39E 37.36~39.29 250 0.5 2S 
en M1ZJ39F 38.14~40.11 0.5 7 
NeW MTZJ39G 38.94~40.80 250 0.5 es. 
Nem _MTZJ43 40.00~45.00 ae ee ee | 
Es 
NEM M1ZJ47 44,00~49,00 poe |e 02]. 86 ee 
Mem MTzZJ51 48.00~54.00 | - | = | 02 | 30 || 338 
E_MTZI56 53.00~60.00 ean eee ee ae | ee 
Notes : 1. Zener voitage (Vz) is measured 40ms after applying in current. Page 
2. When ordering, specify the rank of the diodes. Otherwise the diodes of rank A, B or C are supplied. , 908 
(Unit : mm) 
= 
9 
iw] 
ool 
f=*] 
2, 
—_ 
CATHODE BAND c 
f0.440.1 | 
eo — ~€e)- Hee 
ha as 
$1.8+0.2 
ee oo 
= 
= 
oo 
=. 
—d 
Tm | 
. . Page 
@Product Designation (Ex.) 913 


When ordering, specify Part No. packaging Code and Zener voltage. 


MjT|Zhu TI 1717) 2. [ola 


Part No. Packaging Voltage of zener diodes 
MTZJ Series Bulk : blank 


Packaging specifications 
| 00-34 | _ _Radial_taping 
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zener Diodes 


@1N5000 Series (Pd=500mW Package : DO-35) 


Part No. 


| IN523000 | 3.764564 | 4.284517 | AA | 20 | 19 | 20 | 1900 | 0 
| 1N5237 | 408.12 | OCT | 485~H.BS | Ott] 600s || 
|1N523200 | 448~.720 | 504 O1G | 6.9245.BB | 20 

| 1N52330 | 4.80~7.20 | 5. 40~6.60 | 5.70~6.30_ | 20 

| 1N5234 | 4.96~7.44 | 5.5882 | .89~6.51 | 20 

| 1N5235 00 | 5.44~8.16 | 12748 | 4647.14 | 20 

| 1N523600 | 6.00~9.00 | 756 B25 | 7134788 | 20 

20 

| INS238 | 6.96~10.44 | 7.836957 | 827~O.I4 | 20 


NO 
oe) 


1N5247 
1N5248 


| 1N5249 15.20~22.80 17.10~20.9 18.05~19.95 | 66 | 28 
| 1N5250 si 16.00~24.00 18.00~22.0 19.00~21.00 6.2 


NINN] 2101 Olas 
O/A/O/Hl/O| a 


Note : The Zener voltage (Vz) is measured in a steady state. 


@1N957~1N970 (Pd=400mW package : DO-35) 


Vz 
Part No. 
| a NO A ie Ba 


| ings | 6.00~9.00 | .75~825 | 7.134788 | 165 || 
| ing59 | 6.56~984 | 7.384902 | 7.79~861 | 15.0 6. 
| iINg60 | 7.28~10.92 | 8.19~10.01_ | 8.65~9.56 | 14.0 . 
| ino61 | 8.00~12.00 | 9.00~11.00_ | 9.50~10.50 | 12.5 
| inge2 | 8.80~13.20 | 9.90~12.10 || 10.45~11.55 | 15 


| 1N964 =|: 10.40~15.60 11.70~14.30 12.35~13.65 | 95 | 
| 1N965 =—s||_~—s:12.00~ 18.00 13.50~16.50 14.25~15.75 fn DS 


: 9.5 
: ; 8.5 
| Ing66 | 12.80~19.20 | 14.40~17.60__|——15.20~16.80_| 
| ingeg | 17.60~26.40 | 19.80~24.20 | _-20.90~23.10__ 6.6 


(Unit : mm) 


DO-35 (SC-40) 


CATHODE BAND 


$0.5+0. | 


= 


$1.8+0.2 
le —— 


@Product Designation (Ex.) 
When ordering, specify Part No. packaging Code and Zener voltage. 


ANI 5]/ 2/3] 1) 8) T1717) 


Part No. | Packaging 
1N5000Series Bulk : blank 
1N900Series Packaging specifications 


Axial taping . 
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@1N746~1N759 (Pd=400mW Package : DO-35) 


(V) 


ue =1N746 2.97~3.63 3.14~3.47 2 
ify | 1N747 3.24~3.96 3.42~3.78 
uy 1N748 3.51~4.29 3.71~4.10 


= 
jo) 


]S—/—/2/M)/N{ MIN 
Nia I| nN] OO} MO] AKIO 
MOM) MO] MO] MLM] MI] NM 
O| oO O;o;o!;o!;o 


Vz 
Part No. Ranking Iz 
fe NON 
1 


0 
20 
20 
20 
20 
20 
20 
20 


‘o) 
O;O/}92 
Ee ne ee ed a A 


2 
2 


N | PM 
(oe) 


© 


—_ 
N oO 
io) 
© 
atk 
— 


0 
0 
20 
20 
20 
20 


oO 
+f 
—k =~ hk 


Sapoig 1897 


NO 


NO} NM {| NM 


.é) 
eo) 


Vz (V) 


Iz 
(mA) 


(Unit : mm) 
DO-35 (SC-40) 


22.0+0.2 


CATHODE. BANE: 
$9.50. 


3.540.5 5.8+0.2 


il | 2.540.2 


@Product Designation (Ex.) 
When ordering, specify part No. packaging Code and Zener voltage. 


AN] 7 {51} A) [T=] 77 


Part No. Packaging 


1N700Series Bulk = blank 
: avert : ; Packaging specifications 
ITZ5, 6H is supplied in tubing and requires 


no packaging specification in the order sheet. Axial taping 


* 


UO 
O 
al 
© 
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Diode Arrays 


am 


Application 


High-speed 
Switching 


Special 


Rectifying 


ah 


(1) (2) (3) 


Fig.1 


HELE 


(1) (2) (3) (4) (5) (6) (7) (8) (9) 


Fig.4 


base 


(1) (2) (3) (4) (5) 


Fig.7 


HH 


(1) (2) (3) (4) (5) (6) (7) (8) (9) 


Fig.10 


(1) (2) (3) (4) (5) (6) (7) (8) (9) 


Fig.13 


DAN209 
DAN209S 


DAN401 
DAN601 
DAN801 
DAN803 
DAP201 
DAP209 
DAP209S 


DAP401 
DAN403 
DAP601 
DAP801 
DAP803 


DA218S 
DAN208 


DAP208 | 


| 80 | eo | wo | 4 


100 
100 


—_ 
oO 
O 


NO 


NO N 
3) o oO 


—_ 
oO 
oO 


N 
oO 
N 
© 


NO 
oO 
oO 


nN 
oO 
© 


100 
100 
100 


150 
150 
150 
150 


£ 


A) ® OH & & 


Fig.2 


: 


(1) (2) (3) (4) (5) (6) (7) (8) (9) 


Fig.5 


: 


(1) (2) @) (4) @) ©) @ 


Fig.8 


= 


(1) (2) (3) 


Fig.11 


= 


(1) (2) (3) 


Fig.14 


trr Cr 
Vr Vram lo 
Max. Max. 


pas | 


Nad 
on 


TO-92 Fig.1 
Fig.1 
Fig.1 
Fig.2 
Fig.3 
Fig.4 
Fig.5 
Fig.6 
Fig.6 
Fig.6 
Fig.6 
Fig.7 
Fig.13 
Fig.8 
Fig.9 
Fig.10 - 
Fig.11 
Fig.11 
Fig.11 
Fig.12 
Fig.14 
Fig.14 
Fig.15 
Fig.15 


4/2 


SIP7Pin 


n 


LF9Pin 
SIP7Pin 


€/4/9\3 


$ | 
rm es] re r 


tLILIEL 


(1) (2) (3) (4) () (6) @ 


Fig.3 


tt 


(1) (2) (3) 


Fig.6 


CLE 


(1) (2) (3) (4) (8) (6) (7) (8) (9) 


Fig.9 


7 


(i) (2) (3) 


Fig.12 


(Unit : mm) 


740. 
jh fos+o.1 oast0.1]] [2.3 580. | |fo.as+0.1 
; 1.27 1.27 ; 


(1)(2) (3) 


3.8+0.5|3.440.2 


1.27 


(1)(2) (3) 


SAeuy epoig 


3.8+0.5! 4,440.2 


3.5+£0.5 5.0+0.2 


0.650.) [joseo. 0.65+0.1 0.3+0.1 


0.8540.) 0.8540.) 


2. 


0.65Max. 


0.65Max . 


10.25+0.5 


3.5+0.5 5,840.2 
14.540.5 


0.53Max. 


14.5+0.5 


wn 
ro 
+1 
wn 
= 


14.5+0.5 


See 2 


14.54+0.5 
14.54£0.5 


Packaging 


@Taping 
| Packaging condition Code Packaging Direction Quantity (pcs) | Processed 


Fig.1 


| *« T-84 Cathod at sprocket hole side 
T-85 Cathod at sprocket hole side 
* T-87 Ammo box Cathod at sprocket hole side 2,500 
KT-87Y Anode at sprocket hole side 
x T-88 Cathod at sprocket hole side . 
T-80 Cathod at sprocket hole side 
T-80A Cassette reel Anode at sprocket hole side 2,500 
T-83 Cathod at sprocket hole side 
Radial 5mm pitch lengthwise T-10 Cathod at sprocket hole side 
Figs 

| Fiaa | 

| Fig4 | 

Fis | 

Figs | 

Figs 

Figs | 

nee 

a 

| Fig2 | 

Fig? | 

Fo? | 


“Tce ate : 
—o«T-14 Fig.4 
KT-11A Fig.4 
*T-11Y Open reel 2,500 Fig.5 
een: a 
Pd 
eee ies ae 
| Catod at spocket hole site| 
| Cathod at sprocket hole side 
[Gated at sprocket hole side | 
[Anode at sprocket hole side| 
[Anode at sprocket hole side 


= 
G 
ss 


~ [ern 
52mm wide 
Axial T-73 Tape & reel : 


T-91 Cathod at sprocket hole side see Fig.7 
T-90 Cathod at sprocket hole side 


T-14 . 
T-14A Open reel Anode at sprocket hole side 2,500 
T-14Y 


T-95 Cathod at sprocket hole side . Fig.9 
oso LO _| 


5mm pitch horizontal 


Radial 


> 
5 
(eo) 
Q 
(40) 
2 
wo 
S. 
{e] 
(?) 
x 
2 
= 
2 
@ 
2. 
Qa 
@M 


N 
01 
io) 
oO 


T-94 Cathod at sprocket hole side 
T-13 Cathod at sprocket hole side 
Open reel 
T-13A Anode at sprocket hole side 
52mm wide 
Axial T-73 Tape & reel 
52mm wide 


T-86 Tape & reel 


T-93 Cathod at sprocket hole side Fig.4 
Ammo box 2,000 
« T-93X Cathod at sprocket hole side Fig.4 
T-92 | Cathod at sprocket hole side 
T-92A . 
Cassette reel 
*«K T-92X Cathod at sprocket hole side 
* T-92AX 
T-20 Cathod at sprocket hole side 
Open reel 2,500 
KT-21 Cathod at sprocket hole side 


52mm wide 2,500 - 
Axial T-36 Tape & reel 


T-61 Cathod at sprocket hole side Fig.10 

With stopper 2,000 ; 
Cathod at sprocket hole side Fig.11 
Without stopper Cathod at sprocket hole side 2,000 Fig.11 


2.5mm pitch vertical 


Axial 
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Radial 5mm pitch lengthwise 
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Notes : 1. With Insulating coating 
2. Available codes for @ are only those prefixed with LTZ-MR15. 
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(Unit : mm) 
Axial taping 


Fig.1 Fig.2 
BO es 26.079°* 


26.2+1.2 13.0+0.4 
1. 5Max . 7) 1.5 Max. : : 
o 9 
| i 


WS 


(Unit : mm) 


Fig.3 
12.7+1.0 


Fig.4 
12.741.0 


Fig.5 
6.35+1.0 12.74£1.0 


6.35+1.0 6.35+1.0 


24.0+1.0 
16.540.5 4.0Max. 


20.0+1.0 
20.0+1.0 


r 


12.740.3 


6.35+1.3 12.7+1.0 


6.35+£1.3 12.7+1.0 


| ome 


16.5+0.5 


18.040.5 


6.3541.2 12.7+0.5 6.3541.0 12.740.3 
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[g0.6+0.05 
$4.040.3 


12.7+0.5 


Note : For exact dimensions of packages, consult us. 
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The Class and Basic Ordering Units for Standard and Semi-standard ProductS _z_- 


Mi Standard Products, Semi-standard Products, 


To make it easier for customers to select the most 
suitable products for their needs, we offer diodes 


@Please note the following when placing an order. 


The quantity in an order must be in multiplies of the basic order unit. 


@introductory remarks - 


© 


: Standard products 


in three types : 


(1) standard, and (2) semi-standard. 


(1) Standard products 


© : Semi-standard products 


These products are in stock and ready for delivery. 


(2) Semi-standard products 


Theses products require acertain a mount of time to fill an order. 


Please consult us for delivery term. 


@Taping 
DO-35 
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Axial taping 
| 52mm _ wide [260m wit | 
Basic ordering unit (pcs) | 5,000] 5,000 


Packaging type 


182471 
1SS94 

1N4148 
1N4446 
1N4447 
1N4448 
1N914B 
1N4449 
1N916B 
1N4450 
1N4606 
1N7[ ] 
IN5[ J] 
INQ[ J 


moe 
182473 
182787 
182472 
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The Class and Basic Ordering Units for Standard and Semi-standard Products jam @)ielel=ts 


Axial taping 


* Large glass tube 
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©: Standard © : Semi-standard 


Basic ordering unit (pcs) 
© : Standard products © : Semi-standard products 
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Standard products © : Semi-standard products 
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T-64 
2,000 


Radial taping 


: Standard products © : Semi-standard products 


5mm pitch without 


Radial taping 


000 


h ammo | 2.5mm oe ammo | 5mm pitch cassette reel |2.5mm pitch cassette ree! 
T-62 
,00 


io 3 
N 
[2) 


1 


T-6 
2,000 


mm pitc 


T-63 
2,000 
: Standard products © : Semi-standard products 


5mm pitch with hook 


26mm wide 


€3 ‘o) 
s: S 
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Axial ae 


T-72 | T-73 
5,00: 


Axial taping 


D 
£ 
a 
£ 
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2mm wide 


] 
Packaging type 


Packaging type 
Basic ordering unit (pcs) 


DO-41 
SR35-100A 


Packaging type 
Code 
Basic ordering unit (pcs 
Basic ordering unit (pcs) 


art No. 


18S137 
188291 
188147 
RB441Q 
RB721Q 
MTZ JL 
SR35-200A 
SR35-400A 
SR124-100A 
SR124-200A 
SR124-400A 
MSR 
1SR139-100 
1SR139-200 
1SR139-400 
1SR139-600 
1SR153-400 


DO-34 
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@Bulk (Forming) 
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Forming (V) 


Forming (H) 


DO-35 


Packaging type Bulk 
art No. 


1imm | 138mm 


15mm 
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182473 
182787 
182472 
182471 


Semi-standard products 


tandard products 


< Axial lead > 


oO 
+l 
° 
, oD 
=— 
oO 
+ 
oO 
ae 
rr 
o/°e 
N 
+l 
oO|e 
LO 
bd 
pi 
oO 
+ 
pee be 
N 
- 
pid Be 
j=) 
+ 
Wo 
N 
hom 
oS 
© 
+l 
porta ee 
Oo 
- 
2) o 
oO 
+ 
o|° 
jo) 
- 
Ae 
jo) 
+l 
2;\°c 
Oo 
m 
pi 
oO 
+ 
° 
0 


Dimensions | BL 5.0+1.0 


12.0+05 


< Radial Lead > 


5.0+0.1 5.0Typ. 9.0Typ. 7.0Typ. 8.0Typ. 8.0Typ. 
5.5 ‘bs 


|B 4.0+1.0 49+0.6 


27.0Min. 
13.0+2.0 


oO 
aN 
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oO 
oe) 
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4.0+0.5 


Yes 


8.0+1.0 | 3.1+06 
210 [waeion [Ne 


Dimensions 
(mm) 


@Bulk (Forming) 
DO-34 


Packaging type 
Part No. 


Basic ordering unit (pcs) 


7.5mm 
iano Cat 

© 

© 


Bulk 


HZ 
2,000 
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2,000 
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© : Standard products © : Semi-standard products 


< Axial lead > 


_ aa 
| 


Dimensions 5.0+0.5 
Eee] | 


(mm) 


Note : * No radial lead type available 


* DO-34 


LTZ-MR15 2,000 


1SR153-400 


MSR 
|= = 
coer Code aaa 
Basic ordering unit (pcs) 1,000 
1SR139-200 
1SR139-400 
1SR139-600 i sy 
LO 
Loe 
ome 
| Oo 


RB100A © 


oO 
NO 


© : Standard products © : Semi-standardproducts ¥% : Under development 


< Axial lead > 


zy 


Dimensions 
(mm) 


pe [oso 
oe 


Note : > No radial lead type available 


USD 


Forming (H) 
Packaging type Bulk 
Part No. 


© 


© : Standard products 


alt 


HO3 
8 


ed 


14.0+08 
20.8 
3.5 +0.8 


© : Semi-standard products 


UHO3 UHO5 


18.0 + 1.0 


5.01.0 5.0+1.0 


Note : > No radial lead type available 


4.0+1.0 7.5£1.0 


5.0+1.0 
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The Class and Basic Ordering Units for Standard and Semi-standard ProductS = 


- Axial Lead Forming Radial Lead Forming 
Ts [— Ti ~ [nna [tin | em [it [ten oes 


a CC 


DO-41 


1SR35-100A 
1SR35-200A 
1SR35-400A 
IN4001A 
1N4002A 
1N4003A 
1N4004A 
1SR124-100A 
1SR124-200A 
1SR124-400A 
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© : Standard products © : Semi-standard products 


< Axial lead > 


Ww . 
ee 
a a a Oe 
a a OO 


Process 


Dimensions 
(mm) 


tit 


Part Marking 


<Switching Diodes> 


Po epg |Pt | Pa a 


188132 ] Green 


182473 18S133 | Yellow |1SS254 | Yellow 
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188143 jee | issoas LB/LB 


188144 | Y/Y 41SS135 [GRY/GYR] 1SS265 | GRY 


Part No. Part No. Part 
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1N4606 


«Rectifier Diodes> 
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1SR139-100 


: 14SR139-200 
' 11SR139-400 


1SR153-100 


1SR35-100A 
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1SR153-200 
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<Schottky Barrier Diodes> 


a 
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RO503C-40 RO503C 

iit 


TO220FP 
RBO15T-40 


RBO25T-40 


Marking 


52 
1Ns2468 
AR 
52 
AR 
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<Zener Diodes> 
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R 
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R 
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R 
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R 
75 
| 
75 
1N753A 
R 
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Part Marking: 


@® 1N900Series 
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@ MTZSeries 


@ MTZJSeries 

role flee Emel mel mele 
a 2 a a E z 

mtzu| 2 | mtzu mtzJ| 2 |mrzul 3 |mrz 

OA 2.0B 12A 12B 120 

MTzJ| 2: | MTZJ mtzJ| 2 |mrzu! 2 |mrzu 

2.24 2.28 13A 13B 13C 

MTZ MTZ MTZ MTZ MTZ J} | werzu 

2.4A 2.4B 15A 15B 15C 

MTZ . MTZ . MTZ MTZ 

27A|7)27B| 2 16A 16B 


MTZ 
2.0A 


MTZ 
2.0B 


MTZ 
12B 


MTZJ 
3.3B 


MTZJ MTZJ MTZJ MTZJ 
3.6B 22A 22B 22C 
MTZJ MTZJ MTZJ 
24A 24B 24C 


MTZ 
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Ee Lisht Emitting Diodes i 


Cp. Si LED Numeric Displays ————————————236 


High luminance chip LEDs with reflector —---------------- 216 Single Digit LED Numeric Displays (LA) ~~~ 236 
High luminance chip LEDs with reflector (SML) ~~~ 216 Two or Three Digit LED Numeric Displays (LB) ~~ 241 
Molded package chip LEDS ~~~: 217 Four or Five Digit LED Numeric Displays (LC) ~~~ 246 
Surface Mounted LEDs (SLM) ------- er 217 
High Luminance Type Surface Mounted LEDs with Lens (SLM) --------~ 218 LED Flat Displays (LD) mica iia od 
Mini Molded LEDs (SLN) —--------------eeeeeeeercen 218 hs ees 
Dot Matrix Displays (LM - LUM) ————251 
LED Indicator Lamps——————————__—220 5X7 Dot Matrix Displays <----—-------- en 251 
Direct mount LED lamps —----------------- 220 7X10 Dot Matrix Displays —-------------------- rrr 253 
High luminance reflector types (SLA) ~————-------- 220 8X8 Dot Matrix Displays rere 253 
Reflector types (SLR) ccc eect eeteeeneceeeettcenenttcone 221 16X16 Dot Matrix Displays rrr 253 
Cylindrical types (SLC) ----------- rrr 222 ; . 
Ultra-high Luminance LEDs ~~ 224 Dot Matrix Units (LUM) ee 
High luminance reflector types (SLA) ——------------ 224 16X16 Dot Matrix Umit rrr 255 
High luminance LED lamps.~------------- 226 24X24 Dot: Matrix Unite ---------- enc cess tte teens 258 
Reflector tinea: (SER) ces atte tne 226 16X32 Dot Matirx Units ee 259 
Flat: dise: types: (SLR) esc eceer 228 
S200 
Inverted cone types (SLV) ttre 228 Lamp House (LR) 
Cylindrical types (SLC) renner 229 Pixel (LUL) 261 
Rectangular types (SLB) --------e eee 230 
Triangular types (SLT) ----------rnnrrne 232 LED Arrays (LE) ———————————_—3 
Multiple: types: (SL) ses seetec cies ete eect 232 
Two chip LEDs (SPR * SPB) 7 233 Custom LEDs————____———264 


WProduct Designation 

ROHM LED product designation system consists of three parts, 

@, @ and @), as shown below in the examples. 

@LED Lamps (bulk) 

(Example 1) SLR-54VR 
o 


F @ Type name 
38)  @ Pin forming code 
(3) Luminance classification code 


©] 


@LED Lamps (on tape reels) 
(Example 2) SLR-54VR A 49 (© Type:name 
@ ®® © Forming of lead frame terimal 
3) Taping size (in control No. ) 


@Displays 
(Example 3) LA-301VK ® Type name 
@) 


Note : Products with special specifications may require special ordering 
designations other than the above. 


a Na 
WiStandard products - Semi-standard products - Custom 


To make it easier for the customer to select the type of product best suitable (3) Custom 

for the application, we offer types of Light Emitting Diodes : Custom products are developed and manufactured to specifica- 

(1) standard, (2) semi-standard and (3) custom tions prescribed by the customer. These are special specification 

(1) Standard products products, require more time to deliver than do semi-standard products. 
Standard products are available upon request. Please ask us for delivery date. . 

(2) Semi-standard products @Please note the following when placing an order. 
These products require a certain’ amount of time to fill an order. The amount of an order must be in multiples of the basic order unit. 
Please consult us for delivery date. @ Introductory remarks | 


_ ©: Standard products 
© : Semi-standard products 
A : Custom 


215 


Chip LEDs (SML - SLM) 


High luminance chip LEDs with reflector 


Can be used on automatic placemant machine. 
The reflector assures flat viewing characteristics and high luminance. 


Ap Quantity Quantity 
alc eet ae at weir unt) /package oe 
| SML-O10VT si 
-Suvorovt GaAsP on GaP 
2,500 2,500 


© : Standard products 


@Product Designation 


Colored Clear 


Number of Chips Resin color 


Sg Sa BEE 
RS rane 


Shape Type Sng color aping 


ri [Satins ed 6Gonm 796 
[> [orange e10nm ip) 


Fa Pure Green 555nm 


—| 


(Unit : mm) 


SLM-010 


f 


Termination 
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Molded package chip LEDs 


Mini molded packages can be mounted using an automatic placement machine. Best suitable for flat display backlight such as on a portable telephone. 


@Product Designation 


SL iIMi—|1| (3) 
Spe 


Shape Type Number of Chips Lamp Shape = Emitting Color Lens Color 

[wT winemod | [+ | tetement lamp a] Fea room «dR Red Good i 
Cw [New Minima 
fo | orange 6100m yp) 
PM | Green 563nm (Typ.) 
ea 


Pure Green 555nm 


Single color: 1 Letter, Two colors : 2 Letters 


Sa dig 


- 
Mm 
O 


@Surface Mounted LEDs 


Emitter surface size | uA ne Ap Basic ordering | Quantity | Quantity 
TE a 
SLM-13DW GaAsP on GaP 610 
3,000 | 3,000 100 


SLM-23VDW Red / Orange GaAsP / GaAsP 650/610 
SLM-23DYW Orange / Yellow on GaP / on GaP - 610/585 
[esos fj | 


fiulpeyoes 


Diffused milky white 


a “w 
Red/Green GaAsP / car 650/563 Be 
O : Semi-standard products |S 
(Unit : mm) 
SLM-13 SLM-23 519 


2.9+0.3 


1940.3 
0.95 0.95 


SLM-13 series SLM-23 series 217 
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Chip LEDs (SLM: SLN) 


Molded package chip LEDs 
@High Luminance Type Surface Mounted LEDs With Lens 


Emitter surface size Ap Basic ordering Quantity Quantity 


| SLM-1251VW 251VW 
«| ae aAsP on GaP 
$1.2 Diffused milky white 2,500 2,500 2,500 
SLM-1251YW | Yellow | 
| SLN-1251MW 
SLM-245LMW Red/Green GaAlAs “GaP 660 /5i 563 2,500 2, 500 2,500 ie 


© : Standard products © : Semi-standard products 
SLM-1251 | SLM-245 


Diffused milky white 


(Unit : mm) 


+0.1 
3.5-9'3 i 
2.4+0.3 0.55 


@Mini Molded LEDs 


Emitter surface size Ap Basic ordering Quantity Quantity 


CsinztoLT =i Gans | _—_660_——=* 
Transparent clear 
a GaAsP on GaP | = 650 
SLN-210RC ane ie 
ee ee — 
| a 
Orange 
Colored clear SLN-210DC GaAsP on GaP 
1.8 1,000 1,000 
SLN-210YT 
SLN-210YC Yellow 
Colored clear 
SLN-210GYC 
SLN-210MT 
Green 
SLN-210MC 


Colored cl 
ee es _[SLN-210PC 


Note : Various taping and forming products are available. © : Semi-standard products 
(Unit : mm) 


SLN-210 


Chip LEDs 


@Packaging 


Applicable Types Quantity “Package (pcs) 
SML-010 2,500 


(DChip LED type name 
(Taping code 


Note : Taping code for SLM-1251 is T86. 


Reel Reel taping code SLM1251LTT86 
SLM-1251/ 245 2, | 2600 ~ @Q “@ 
SLM-1251VW T87 
Axial oO @ 
taping | StN-210 es SLM-245LMW =: T84L 
® @ 
Axial taping code 
SLN-210VC T12 
oO @ 
@Packaging specifications ese 
Taping 
SML-010 (T86 ° T87) SLM-13,/23 (T96 + T97) 


bi5 28! 


3.5+0.05 


T96 direction 
T97 direction 


S037 diyg 


C41 


“O 
= 
i) 
e. 
= 
o> 
— 


=] 
3) 
&. 
ea 
= 
=) 
= 
So 
= 


Page 


el/ 


10.0+1.5 


Feed direction 


We 2 Pad | ee eR tS 


[26 25° [540.5] 1Max.| 6 | 5 __|1.2Max.|Note)_1|3.2Min. | 1.2Max.[2.5Max.| 


Note : Lead terminals shall not exceed tape edges. 
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LED Indicator Lamps (SLA + SLR) mummers 


Direct mount LED lamps 


Lead pitch of 2.5mm and 5mm allow direct mount on PCB by using an automatic Peete machine. 
Direct mount lamps won’t fall down. 


@Product Designation 3 digits 


Lamp Shape 
s [] [RE(3]413) (WI IR] F 


serene ccs nee sooner METS ccncnpint Aachen ee cscs 


Number of Chips Shape Type Emitting Color Lens Color Terminal process shape and lead frame shape 


[| os Os 
[| cone mas 

Type 3 (straight) forming taping type 

[b [orange cromm Cin) | |G 

Ww 

Pw [Green ssanm the) | [c 

Te [Pure Green s6snm (yp) 


3 digits 


Lamp Shape 
s (L a v7) [R] (Alay 


se 


Number of Chips Shape Type Emitting Color Lens Color Terminal process shape and lead frame shape 


[| Reecton [fa cod a —] [ACID pe 6) eat 
[| Ornge 610mm (ye) 
[i [ereen sean Cp) 


>in 
CL] 
Sig 


OL 
EC](1| Type 5 (with cathode index and stopper) straight type 


Type 3 (straight) straight type 


@High luminance reflector types (SLA) 
[Tne won se] tens [Par No, _[Erting oomrEmting mato] tp Con) [eat ay wt] ony itn | Guth tn [Rank 


SLA-S6ALT Red | Gants | 660 
$3 Transparent clear 2,000 2,000 100 


(Unit : mm) 


SLA-362 
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@Reflector types (SLR) | 


Emitting color Amber Orange Yellow 
Series name GaAlAs | GaAsP on GaP | GaAsP on GaP | GaAsP on GaP | GaAsP on GaP 
Ap (nm)}| 660 | 650 635 610 585 


Sigaa5 Colored clear 
Colored diftused] 


i 
= 


PRT Re 
= 


vc 
VR 


Milky white 


wale 
c 


Cc 
Colored diffused R 
Milky white | Lw*3 
L 


nse dea] 
Colored clear 
sae eee 
Colored diffused 
Milky white | 
Tense oes 
Colored clear 
sinsos [Cod clear] 
Colored diffused 


Milky white 


WwW 


~< 
=< 


R 


Cc 
o) 
FRPP ; 


Colored clear} LC*? 
eens clear| Lc*s 


V 
V 
V 
vc 
V 
V 
V 


Cc 
R 


< 
=< 


Note : 3 Need a certain lead time for delivery. 


SLR-342 


SLR-332 


CATHODE 


CATHODE 


2,000 2,000 
2,000 2,000 


2,000 


Straight 
taping only 


© : Standard products 


(Unit : mm) 


=F 


CATHODE 


Sdwey J0}e91puj 3] 


C41 


UOI}IpuoD 
fude) 
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LED Indicator Lamps (SLC) 


Direct mount LED lamp 
@ Cylindrical types (SLC) | 
Emiter 7 (Eiuae] _—_Fed___[ Arter [ange [_Votow [Goon Furs Gon 
Type| surface size |Series name pon [Gale [area acre acho Ge cor | ear 
(mm) apie en en eer 


“TS SS SE SS aS 
es Mane y= pees ae Ma ee ke ee ee 


| Milky white | white 


ieeeare ees ee 

Miky white | | 

Transperent ler} | 

sucsos (Cored cer] =f ve | Cv 
a SES | eee ee 


Basic 
Quantity | Quantity 


Colored diffused 
Milky white 


Note : <3 Need a certain lead time for delivery. © : Semi-standard products 


(Unit : mm) 


SLC-325 7 SLC-505 


LED Indicator Lamps Sendenstinnannnniinneas 


@Taping condition 


Applicable types Quantity “Package (pcs) 
SLA-362 


SLC-325//505 2000 


SLR-325,// 332 / 342/505 


@Taping specifications 
Straight type (Lead pitch : 2.5mm) 
$3 Type 


sdwe] Joyeoipuy gz] 


Straight type (Lead pitch : 5mm) 


Cs] 


J 
cD 
“”. 
ea 
= 
29 
—- 
So 
= 


Page 


2?0 


Straight type (Lead pitch : 2.5mm) Straight type (Lead pitch : 5.0mm) 
$3 Type 
=a 
Dimensions vary with type 
; 


Item 


Luminous emitting surface 


Body length 


12.7+0.3 


Inter-unit pitch j 
Feed hole pitch A 

Accumulated feed hole pitch error 

Lead-to-lead distance 5.0+0.8 
Unit height 18.0+1.0 
Base tape width 

Top film width ; 


Feed hole position (2) 


12 
Top film position 0~0.5 
Base tape thickness +0. 
Unit tilt (1) poe 
Unit tilt (2) PA 


Defective unit cutoff position 


0.7+0.2 0.7+0.2 


11.0Max 11.0Max. 
5.1+0.8 | 3.85+0.8 
$4.0+0.2 ‘ 


Ay 
A2 
FE 
H 
W 
Wo 
WwW 
We 
t 
Ah 
L 
Pr 


Frame position 


Feed hole diameter 


Note : >See dimension of each product 


223 


LED Indicator Lamps (SLA) 


Ultra-high Luminance LEDs 


ROHM ultra-high luminance LED lamps are divided into three types in terms of directivity and have a wide range of applications, 
e.g. on-vehicle devices (indicator, high mount stop lamp) and outdoor use (signs on road and station and advertisements) . 


@High luminance reflector types (SLA) 
[Te wen ew oe | Lene [Part Noting coorEmting material] ip (om) [at waa wt Om pam | Onn tay [Rank 


| SLA-380LT / JT *3 GaAlAs | 660 
$3 Transparent clear - | Red 2,000 100 
siaseowt7sT*? | fed | Gans | 660 
SLA-580MT *3 GaP 563 
= ate 


65 Transparent clear - 
SLA-582LT/ JT *3 


SLA-582MT *3 GaP 563 


soueuwn) YyBiy-eu11h 


SLA-562MT *3 


Note : 3 Need a certain lead time for delivery. 


oe spe : re SLA-370LT / JT *3 
ransparent clear 

22 : SLA-370MT *3 
c 
33. SLA-570LT/ JT *3 
2. © 
32 SLA-570MT ** 
Q ® $5 Transparent clear : 
= SLA-572LT/ JT *3 
= SLA-572MT *3 

+ re : A SLA-360LT / JT * 
=a ransparent Clear - 
=S SLA-360MT *3 
a | SLA-560LT / JT *3 
oa x3 
8D SLA-560MT 
Hts) Transparent clear 3 
=o SLA-562LT/ JT * 


© : Semi-standard products 


@Product Designation 


Cathode side cut Flangeless 


x 


Ultra Brightness Red (Double hetero) 660nm 


Le Cathode side cut (5¢ lamp only) Brightness Red (Single hetero) 660nm 
Flangeless (¢5 lamp only) | M Green 


Flange Shape Emitting Color IV Rank 


Lamp Shape (Viewing Angle) Lens Color Lead Shape 
58 ¢5 Super Brightness Lamp, Lamp Viewing Angle, 2@=12° (Typ.) | 
57 | ¢5 Lamp With Middle Viewing Angle, Lamp Viewing Angle, 20=25° (Typ.) | 
56 | 5 Lamp With Wide Viewing Angle, Lamp Viewing Angle, 2@=40° (Typ.) 

38 | $3 Super Brightness Lamp, Lamp Viewing Angle, 28=10° (Typ.) 
37 ¢3 Lamp With Middle Viewing Angle, Lamp Viewing Angle, 26=25° (Typ.) 
36 | $3 Lamp With Wide Viewing Angle, Lamp Viewing Angle, 24=40° (Typ.) 


SF 5F 
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(Unit : mm) 


SLA-360 


SLA-370 


SLA-380 


leoras! 


“UIAO” Pe 


LED Indicator Lamps 


CATHODE 


CATHODE 


“UNO vz 


$5.0+0.2 


$5.040.2 


Taping 
condition 


“UID 72 


0"| 


¥G°¢ 


“UINO "be 


“UNO” 92 


CATHODE 


uJ 
[=) 
oO 
a 
= 
oO 


Page 


edo 


Shape of the flange 


2°0F9'SP 


Flange cut off on the cathode side 


SLA-5(]2 


a ! 
Virus / 
ae ae, 


‘20F0'SS 


Straight (no flange) 
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LED Indicator Lamps (SLR) __—— 


High luminance LED lamps 


A wide range of product types are available including reflective lamps, block types and in various shapes. 
The applications include pilot, bar display, flat illumination display, backlight, etc. 


@Product Designation 


2 or 3 Letters 
Lamp Shape 


s [c] [RL(ST7I (W)C) 


Number of Chips Shape Type Emitting Color Lens Color Terminal process shape and lead frame shape cf.P.220 


[A [Retecton | [R [Red room +d [ R [Rev Oo oad 
fe [zetement ome | [' [oyinder | | s U [Ose One Dt 
L Y | Yellow Colored Diffused Type 3 (straight) forming taping type 

G | Green Colored Diffused 10! Type 3 (straight) straight type 

W | Milky White Eoo Type 5 (with cathode index and stopper) straight type 
C | Colored Clear 


Single color: 1 Letter, Two colors : 2 Letters 


7 


< 
> 


< 


BEERERE 


Transparent Clear 
Semi Colored Diffused 


L. | Semi Colored Clear 


BEG 


@Reflector types (SLR) 


Emitter \Emiting color] == Red ~=~=—|_— Amber | Orange | Yellow | Green [Pure Green| Basic Quantity | Quant | 
surface size |Series name (eal canis are an Ia ar GaAsP on GaP ordering 
(mm) ip (nm) | 660 | 650 | 635 | 610 | 665 | 663 | 555 | _unit_|/Paoraue| “bag | 
DT* | YT. OUT MTT 
joe | ane es ee ShaG w]e | 
[Miky white [| E 
Transparent clear| =| | 
yar | sumge [Colered eter) WE oo 
[Colored difused| | VRC CCUG CT Od 
| [Milky white [TT 
er as aa ieee Sa-ae Masiel kale | 
sao | sango [Sabre stew [WEP 00 | 1000 | 100 
|Miky white [TE 
Transparent clea| = ||P 
san | sunay [Coeted leer) WI gg a 
[Colored diffused] | VRCCU|tC—“(‘id; TY CT MG’ 
Milky white[ TP 
Transparent clea| || 
atl ene. Oo eM I ge Na ee 
| [Miky white [TT 
Transparent clear] = | WTC | OTT TE MT PT 
sso | sens [Colored seer [vec ve eI 09 | 000} 100 | 
[| Milky white | | VW | UWE DWT ww 
| Transparent clea| = | WT C| | TCE TET 
sso | sunss [Csoted dearer vee G0 | 41000 | 100 
[Colored diftused| ss ss | VRCC| | CTY CE MGT | 
[Milky white | | WW Ow ww | 
Transparent cleal LT*3 0 [ vr | UT | TT 
sso | sunse [Soered otal Pe ee wT ge | 400 : 
Colored difused] = ss | VRS] URC]: DUCC“‘dLCSYYS | MG | PG 
[Milky white [| WW OT uw DWT YW Mw 
a a ee 
san | suns [Colored clear [ We VE 09 | 000 | 100 
|Miky white [|] WW Tw 
Transparent clea} | TT | 
sao eee, (ome Z 
[Colored diffused] | WREST | DUS | vy*®S | MG*s | 
[Milky white} | fT el el lr 
Note : *3 Need a certain lead time for delivery. © : Standard products © : Semi-standard products 
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(Unit : mm) 


SLR-37 SLR-38 SLR-40 SLR-47 


$4.8+0.2 


LED Indicator Lamps 


SLR-55 


SLR-54 


SLR-48 


$4.840.2 


Taping 
condition 


Taping 


Specifications 


“UNO #2 


CATHODE 


CATHODE 


“UIAND PZ 


Ww 
O 
oO 
<c 
ke 
<= 
oO 


SLR-80 


SLR-57 


SLR-56 


€°0+0'11 


—> 


$9.4+0.3 
$8.0+0.2 


$4.8+0.2 


“UNO 72 


CATHODE 


2°0+59'8 


“UNO "bz 


CATHODE 


lu 
a 
oO 
pe 
- 
<= 
oO 


Bibeln! 
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LED Indicator Lamps (SLR° SLV-> SLC) a 


High luminance LED lamps 
@Fiat disc types (SLR) 


Emitter iodo] ed] antee_[ range 7 Yotow [oor Tvie Gee 
Type | surface size |Series name GaAsP on GaP | GaAsP on GaP | GaAsP on GaP — on = | GaP | GaP 
(mm) 
Colored clear 
$3.1 | SLR-320 | {ve 


ac a [ses [555 
pe ve Met | e0 | 2000 | 100 
Lod ae 


Te 
—— 
ee ca 
CS Ces 
a 
ret] eg | sumsan [ome cme tvs | ite ve me | ome 
CC a ei 
tt =a 
cao =e 
aaah rast 
ans a 


Milky | Milky white | 


RvR al 

fe eral 

ad 

Colored clear clear Ea a ae 


Coed dies] 15° | 
Seewlef 


Note : 3 Need a certain lead time for delivery. . © : Semi-standard products 


SLR-320 | | 


{EE 


(Unit : mm) 


—— g+0. 3 


+-———————41 
$3.840.3 g5+0.3 


CATHODE : CATHODE ; CATHODE 


Emitter 
Type | surface size 
(mm) 


(Enling coor] Red] Amber | Orange | Vellow | Green [Pure Green] Baa 
Series name Gals? on GP | GaP | GaP irda dn 
[ep (am), 660 | 650 _| 555 : 


fap cea]? [wr rw 
a ow se eee te 

Colored diffused Reet : 
a 
jor | | 
oc | Po 
aa 
eee 


a 
ee 
=] Sana Sen Gas SE Ree 

ae aaa 


Miky white | TEC 
; © : Semi-standard products 


CATHODE 


228 


Ais. 


vty 


@Cylindrical types (SLC) 


Emitter \ Emitting color \ Emiting color] = Red si Amber Orange Yellow Green Pure Green| Basic Quantity | Quantity 
uanti uanti 
Emitting material 
Type agit = Series name GaAlAs a on GaP | GaAsP on GaP | GaAsP on GaP — on GaP ee Jeaciage | 0/686 Rank 
p (nm \Ap (nm)| 660 


| GaP 
| 555 | 
aa aa 
i | 2,000 2,000 100 


| 650 | 635 
ae 
soo | sucan (eommecee, | | 

coed cited] S| R| URC 

riky wits | dL wCdTSSCd 

Ce 

2.5 SLC-26 

: ee 
fw i 
cas fi 

et 


is en] 


Note : 3 Need a certain lead time for delivery . © : Semi-standard products 


(Unit : mm) 


io) 
3S 
+ 
t 
Te) 
ao 


24.0Min. 


¥ 


+ + 


CATHODE aioe CATHODE : CATHODE 


Sdwe] 10}esipu| gq 


- 
mM 
O 


uoneubisag 
jonpold 


Page 
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uOrIpuod 
Gude) 


229 


LED Indicator Lamps (SLB) 


High luminance LED lamps 
- @Rectangular types (SLB) | 


Emitter ening ou] ————*Red _———«T_—Amber_| Orange | Yellow | Green [Pure Green| Basic Jo oe |Guaniny 
. uanti uanti 
rf i Emitting material i 
Type | su re - Series name GaAlAs | GaAsP on GaP | GaAsP on GaP | GaAsP on GaP | GaAsP on GaP pi Veacaage 57 bse Rank | 


Ap (nm) 650 - 635 610 585 563 555 
ransparent clear 
1,000 1,000 100 
2,000 2,000 100 
2,000 2,000 100 
2,000 2,000 100 
1,000 1,000 100 


1,000 1,000 100 


1x5 SLB-15 
YY 


< 
a 


» P 


< 
= 


<|< < 
< < 


Milky white 
ransparent clear 
Colored clear 


SLB-22 
YY 


< 


R 
Milky white 
ransparent clear 
Colored clear 
Colored diffused 
Milky white 


ransparent clear 


SLB-23 


< 
=) 
< 
=< 


Colored clear 
SLB-24 
Milky white 
ransparent clear 
Colored clear 


SLB-25 
YY/YYD 


VR/VRD 
Milky white 
ransparent clear 


Colored clear 
SLB-26 


= 


Milky white 
ransparent clear 


Colored clear 


SLB-27 1,000 100 


YY 


=] 


Milky white 


ransparent clear 


Colored clear 
SLB-72 


VRD YYD 


(@) [@) Q (@) 
S o. S o. o o. 919 
=) 3 =) 3) S) =) o15 
@O @o @o @M @O @O OM 
Qa Qa Q Q Q. QQ a21@ 
a. 2. Q. 2. Q. 2. es] 
a = a = = = #/o 
B 77) 77) 77) @B 77) a | O 
(4>) om @oO Mm @O (40) @m ra) 
Qa [om [om a a Q. Qa};s 


a 
Oo 


Milky white 


ransparent clear 


SLB-74 1,000 500 100 


1,000 1,000 100 


© : Standard products © : Semi-standard products 
(Unit : mm) 


VRD 


Milky white 


ransparent clear 


SLB-55 


< 
“< 


oO 


< 
»°) 


Milky white 


/8[s]/s/e]8 
a |Q 3a |e 
a | @ a2!:10 
a |e a |e 
Flelolzigie 
& | 2 & | @ 


——¥* 


930 [2.5] CATHODE . 2-5! CATHODE es? | CATHODE 


(Unit : mm) 


LED Indicator Lamps 


“UID “Pe 


CATHODE 


SLB-26 
SLB-74 


“UNO Pe 


SLB-25 
SLB-72 


\. CATHODE 


SLB-24 
SLB-27 


Product 
Designation 


Taping aping 


condition 


Page 
edo 
Page 
ego 


specifications 


“UINO Pe 


CATHODE 


“UNO 72 


CATHODE 


LJ 
Q 
o 
< 
- 
<= 
oO 


SLB-55 


CATHODE 
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LED Indicator Lamps (SLT: SLU+ SPR: SPB) 


High luminance LED lamps 
@Triangular types (SLT) 


Colored diffused ae 
rian Milky white | Milky white | | 


head 
VR bu 

Transparent cleat} | Peed 

3X45 SLT-35 et | pu 
[pw 


Pig vine [bw 


CATHODE 


Emitter \ Emiting color \ Emiting color} = = Red 
Type] surface size |Series name 
(om) ip (om) lis al 


| 650__ 
= ee eee , at cee 
type 


oe diffused 


Note : %*3 Need a certain lead time for iy we 


27.8+0.4 
6.95+0.1 


\initing cio] Red | Amber | Orange | Vellow | Green [Pure Green] Bacio 


Emitter 
Type | surface size|Series name[ens|Entin ast | GaAIAS _[GaAsP on GaP |GaAsP on GaP | GaasP on GaP [GasP on GaP | GaP | GaP 
(mm) tip mn] 650 | 650 tee a eee ee ee 


(Unit : mm) 


CATHODE 


Quantity | Quantity - 


© : Semi-standard products 


OQ : Semi-standard products 


@Two-chip LEDs (SPR - SPB) 
ee | oe | oe | 
mr Fs To 
080 a 


| GaAsP_on GaP 
1.9x4.9 Milky white SPB-26MVW aaa Gap oe 
iky whi NGaishron Gar seco 
Milky white | SPB-221MVW//PVW GaAsP_on GaP 


563/555 


Green “Pure Green 


© : Semi-standard products 


(Unit : mm) 


$6.0+0.3 
rae! 
$5.0+0.2 


10.4+0.4 


Swe] JO}BIIpu) gz] 


- 
mM 
O 


| : ANODE RED | : ANODE RED 
2 : CATHODE 2 : CATHODE 
3 : ANODE GREEN 3: ANODE GREEN 


SPR-57MVW SPB-15MVW 


uonjeufisag 


| ‘ Page 
Soam : 
3 


: 


uonIpuod 
Guide) 


10.4+0.4 


10.2+0.4 


Page 

| 2°35 
: | 3 

. J Page 

52.5 | 235 

| : ANODE RED | re) 1s ANODE RED 


2 : CATHODE 2 : CATHODE 
3: ANODE GREEN 3 : ANODE GREEN 
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LED Indicator Lamps (SPB) sume 


High luminance LED lamps 
@Two-chip LEDs (SPB) | 


spezsmvwo CSP 


(Unit : mm) 


10.2+0.4 


10.2+0.4 


| : ANODE RED 
2 : CATHODE 
: ANODE GREEN 


: ANODE RED 
2 : CATHODE 


2.5+1.0 


ic 


| : ANODE RED 
2.5}2.5} 2: CATHODE. 
3: ANODE GREEN 


LED Indicator Lamps spieistieatiendineeniteniatenidiienssdamaa 


@Taping condition 


Applicable types Quantity “Package (pcs) 
SLA-580 
SLB-25//55 2,000 


SLR-320/37/40/54/55/56 


@Taping specifications 


Straight Type 


$3 Type $5 Type 


rH fla 
too4 


Sdwe] s0}291pU) 93] 


Forming Type 
$3 Type @5 Type 


mM 
O 


Straight Lead Formed lead 
Symbol 
#3 Type $5 Type $3 Type $5 Type 
Ay $3.1+0.2 $5.0+0.2 $3.1+0.2 $5.0+0.2 
Dimensions vary with type 

Ap 52+03 8.7+0.3 5.2+0.3 
- 12.7+1.0 127+1.0 ee] 

12.7+0.3 12.7+03 aa 

[10.5 +0.1 (90.5+0.1 Not including burrs 
2.5+0.8 5.0+0.8 


Item 


Luminous emitting surface 


D 
O 
i 
> 
= 
7) 


Body length 


Inter-unit pitch 


Feed hole pitch 


Feed hole position (1) 


v 
nN 
(e) 


Accumulated feed hole pitch error 
Lead diameter 

Lead-to-lead distance 

Lead clinch height 

Clinch angle 


Unit height H/H4 


ee 
nr 
ee 
ane 


Base tape width 
Top film width 


= 


Feed hole position (2) 


= 


Top film position 
Base tape thickness 
Unit tilt (1) 

Unit tilt (2) 


Defective unit cutoff position 


> 
= 


11.0Max. 
5.1+0.8 
$4.0+0.2 


= 


v 


Frame position 


Feed hole diameter 
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Note : See dimension of each product 


LED Numeric Displays (LA) ues 


1 digit to 5 digit, for clock display, frequency display, etc. 


@Product Designation 


| ELIF PL 


OE seer RN cca 


Type of Display ‘rot o Seamenis (craacer restt) Count Emitting Color (2-Color type : 2-digit display) Common 


01, 21, 31] Single digit Brightness Red 660nm 
02 Two digit Red 650nm 


Single digit 
B 2-3 digit 
4-5 digit 


8, 7.6, 7.62mm 
10, 10.16, 11mm 


Cathode Common 


Four digit Orange 610nm 
Five digit || Y| Yellow 585nm 
Green 563nm 


* LA-6000, LA-221 and LB-6000 are not included. 


@Single digit Numeric Displays (LA) 


~Jotwactr teitt] mtu om] ——=SsRed ~—=—Ss=C=«dSS=SC*«‘étrange~—=—=SCs«d]=SC*~*éVOW=S==~=SC«d;SCSCSCGOgon ean em 
Digit foitarcdunenbane’) GaAsP on GaP GaP asic ordering uantity 


count (mm) 


o 
ue 
am) 


(om) 650/635 563 


Quantity 


Green 
| GaP 
58 Heute OS ae 
eto Tso iis aie 
10 | Anode | LaaoivE | LaaoiF*> | Laaotvr™$ | LAMOIMFxS 
(127X19) | Cathode LA-401DP *3 LA-401Yp*3 (a40imp3 120 120 120 
1 Anode LA-421MLA (Green/Brightness Red*? Two-color light emission) ** 
(12.5175 )| Cathode LA-421MLK (Green//Brightness Red*? Two-color light emission) *% a ia 


(125X17.5)| Cathode | LA-501VN LA-501DN *3 Po LA-501MN 
12.5 Anode LA-501VF LA-501DF *% LA-501YF *3 ‘LA-501MF 
(14.8X20.0) | Cathode | LA-501VP LA-501DP *3 LA-501YP *3 | LA-SOIMP 
14.6 Anode LA-601LB*2/vB*? | LA-601DB*3 LA-601YB*3 LA-601MB *3 
(12.5X19)] Cathode | LA-601LL*2,/VL*3 | LA-601DL*3 LA-601YL *3 LA-6O1ML *3 


=—4 
oO 


15 Anode 
(12.519)! Cathode 


(20%28) |code | UA8OIVP 

(2434) cao 

(8x70) [cae |__—————~diR 
ee 
i 


00 


or 
oO 
jo) 
ao 


int on 
elala 
afefelas 


o 


T 
= 


q 
oO 


25.4 Anode LA-131LA*2*3 
WEN (22.8x33) | Cathode | LA-131LK*2* 


Note : 1 Surface finished gray >2 Emitting material : GaAlAs 2p: 660nm >X3 N eed a certain lead time for delivery %4 Ap : 635nm. © : Standard products. © : Semi-standard products 


oq 

io) 
jefe 

[o) 
jefe 

io) 


Qu 
le 
Qi 
oO 
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(Unit : mm) 


LA-301VB/DB/YB/MB/VL/DL/YL/ML LA-401VD/DD/YD/MD/VN/DN/YN/MN 


13.0+0.2 
SAejdsig SuewWwNY 031 


C1 


LA-401VF/DF/YF/MF/VP/DP/YP/MP 


12.7+0.1 


19.0+0.] 


we 


LED Numeric DisplayS (LA)  mmmmmmmsssssesn 


@Single Digit LED Numeric Displays (LA) (Unit : mm) 


LA-501VD/DD/MD/VN/DN/MN LA-501VF/DF/YF/MF/VP/DP/YP/MP | 


_12.540.2 _14.040.2 


-s 


17.540.2 
20.0+0.2 


LA-601LB/VB/DB/YB/MB/LL/VL/DL/YL/ML 


LA-601VF/DF/YF/MF/VP/DP/YP/MP 


17.0£0.2 


| 


15.24+0.5 
24.0£0.2 


| 


s.020.2 


3.5Min. 
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(Unit : mm) 


LA-6760/6960/6660/6860/6460/6780/6980/6680/6880/6480 | LA-621LMA/LMK 


12.2+0.1 


SAe|dsig SWewWwNY Q37 


r- 
mM 
UO 


Note : Black coated surface colored segments LA-6760/6780 only. 
LA-801VF/DF/YF/MF/VP/DP/YP/MP 


LA-101VF/DF/YF/MF/VP/DP/YP/MP 


24.0+0.2 
“110° 


20.0+0.2 


28.040.2 


x 10.5+0.2 | 
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LED Numeric Displays (LA + LB) mums 


@Single Digit LED Numeric Displays (LA) | | jee 
LA-101LD/LN | LA-131LA/LK 


22.8+0.25 22.8+0.25 


33.040.25 


_ _|s.o+0.25 


LA-221LR LA-2212DU 


60.0+0.5 
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ot 


@Two or Three Digit LED Numeric Displays (LB) 


7.62 Anode 
(15.515) Cathode 


r=} 
Le) 
Fi 
XK 
(**) 
< 
wi 
aah 
x 
@ 
% 
(4)] 
e 
oO 
NO 
a 
ee 
a 
sy 
| & 
‘| 
[5] 
a 
ro} 
NO 
<= 
x 
a 
~< 
a 
K 
@ 
% 
a 
[=] 
N 
= 
“Ti 
x 
= 
ar 
x 
a 
> 
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N“N 
Oo 


1 Character | [ening coo] sed ~—=—=Ss=*dES=C*‘“‘éOWNGE’™=S™~*~*«*sE=C‘é(“é‘VllOW OO] Green] | | 
Digit | (er dimensions) | cannen GaAsP on GaP ee ee ee |e 
count} _(mm) Ap (nm) 650/635 
6.4 Anode LB-202VB LB-202DB LB-202YB *3 LB-202MB 
- 100 100 100 © 
(12.8x15) Cathode LB-202VL LB-202DL LB-202YL *3 LB-202ML 


~[= fe 

~[= fe 

fet 
40 O 


300 300 300 


LB-402MC * 3 
LB-402MM * 3 
LB-402MA 
LB-402MK 
LB-402MD 
LB-402MN 
LB-502MD 
LB-502MN 
LB-602MA2 
LB-602MK2 
LB-602MF * 3 
LB-602MP * 3 
LB-602MF1 * 3 
LB-602MP1 * > 
LB-6410 * 1 
LB-6440 * 1 
LB-203MB 
LB-203ML 
LB-303MA* 3 
LB-303MK* 3 
LB-403MD* 
LB-403MN* 3 
LB-403MF1 * 3 


LB-402LC *2%3/yc*s 
LB-402LM RZKS yypks 
LB-402VA 
LB-402VK 
LB-402VD 
LB-402VN 
LB-502VD 
LB-502VN 
LB-602VA2 
LB-602VK2 
LB-6GO2VF * 3 
LB-602VP * 3 
LB-602VF1 * 3 
LB-602VP1 * 3 
LB-6710/6910*1*4 
LB-6740,/6940 *1*4 
LB-203VB 
LB-203VL 
LB-303VA * 3 
LB-303VK * 3 
LB-403VD * 3 
LB-403VN * 3 
LB-403VF1 * 3 


10 Anode 
(13 x 14) Cathode 
10 Anode 
(22 x 16) Cathode 
Anode 
Cathode 
Anode 
(25 x 17.5) Cathode 
Anode 
Cathode 
Anode 
Cathode 
14.3 Anode 
(25 x 18) Cathode 


14.22 Anode 
Cathode 
6.4 Anode 
Cathode 
8 Anode 
Cathode 
10.16 Anode 
Three Cathode 
Dight 10 Anode 
Cathode 
14.3 Anode 
Cathode LB-603VP 
14.3 Anode LB-6O3VF1 * 3 LB-603MF1 * 3 
Cathode LB-603VP1 * 3 LB-GO3MP1 * 3 


Note : 31 Surface finished gray 32 Emitting material : GaAlAs Ap: 660nm 33 Need a certain lead time for delivery 34 Ap:635nm 2X5 DP unlit © : Standard products © : Semi-standard products 


& |b 
@ | 
Oo 
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on 
S 
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LB-402DA* 3 
LB-402DK* 3 
LB-402DD* 3 
LB-402DN* 3 
LB-502DD * 3 
LB-502DN * 3 
LB-602DA2 

LB-602DK2 


LB-402YD * 3 
LB-402YN * 3 


10.16 


4 
(24 x 18) 


BS 
oO 


0 
40 


£ 
2 


LB-602YA2 * 3 
LB-602YK2 * 3 


14.3 
(25 x 19) 


=k 
W 


14.3 
(25 x 18) 


300 300 300 


250 250 


N 
oO 
ie) 


LB-6810 *1*3 
LB-6840 *1*3 
LB-203YB * 3 
LB-203YL * 3 


LB-6610 * 1*3 
LB-6640 * 1*3 
LB-203DB * 3 
LB-203DL * > 
LB-303DA * 3 
LB-303DK * 3 
LB-403DD * 3 
LB-403DN * 3 
LB-403DF1 * $ 


300 300 


w 
fo) 
oo) 


—_, 
© 
Oo 


100 


_" 
‘o) 
io) 


LB-403YD * 3 


LB-603VF LB-603MF 


LB-603MP 


200 


N 
jo) 
je) 
N 
oo) 
O 


250 250 250 


SAejdsiq ueuNy 031 
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LED Numeric Displays (LB) mmm 


@Two or Three Digit LED Numeric Displays (LB) (Unit : mm) 


| LB-202VB/DB/YB/MB/VL/DL/YL/ML LB-302VF/VF1/DF/DF1/YF/YF1/MF/MF1/VP/VP1/DP/DP1/YP/YP1/MP/MP1 


LB-402VA/DA/MA/VK/DK/MK 


LB-402LC/VC/MC/LM/VM/MM 


22.040.5 


PLU UUT 


i oO 
7 eo 

oO 

ise) 


0.5 


242 


(Unit : mm) 


LB-402VD/DD/YD/MD/VN/DN/YN/MN LB-502VD/DD/MD/VN/DN/MN 


24.0+0.2 25.0+0.2 


12.0 12.7 


17.5+0.2 


sAejdsig SuaWwNN (3) 


- 
Mm 
O 


° 
0.5 


2.54 


20.32 


LB-602VA2/DA2/YA2/MA2/VK2/DK2/YK2/MK2 LB-602VF/MF/VP/MP 


19.040.1 


ANTM TTT 


0.5 
2.54 
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LED Numeric Displays (LB) ummm 


- @Two or Three Digit LED Numeric Displays (LB) | | (Wait eanin) 


LB-602VF1/MF1/VP1/MP1 LB-67 10/6910/6610/6810/6410/6740/6940/6640/6840/6440 


25.0+0.1 


19.0+0.1 


Note : Black coated surface colored segments LB-6710//6740 only. 


7.9Min, |5.5 78 , 


244 


(Unit : mm) 


LB-403VD/DD/YD/MD/VN/DN/MN 


3340.15 


Ln 
ra 
+l 
wn 
“ 


28.0£0.5 


LB-403VF1/403DF1/403MF1 


26.0+0.4 


12.5 


SAbjdsiq SWeWNy QJ] 


ee 


LB-603VF/MF/VP/MP 


LB-603VF1/MF1/VP1/MP1 
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LED Numeric Displays (LC) 


@Four or Five Digit Numeric displays (LC) 
ae Bah abel Basic ordering | Quantity | Quantity 
/bag - Rank 


Character height 
(outer dimensions ) 
(mm). 


GaAsP on GaP GaP 
Ap (nm) 650/635 563 


(36 X11) 500 500 500 
ae sczonme? [reson [=| soso 
(36 X11) 
ae re 


LC-304VA/UA*3*4| LC-304DA*3 _ Lc-304ma *3 
(30 x 14) Cathode LC-304VK /UK *3*4) LC-304DK *3 LC-304MK*3 


8 
Five 76 LC-305VA *3 LC-305DA *3 LC-305YA *3 LC-305MA *3 
Digit} (38x14) LC-305VK *3 LC-305DK *3 LC-305YK *3 LC-305MK *3 


Note : 3 Need a certain lead time for delivery 3>%4 Ap: 635nm © : Semi-standard products 


(Unit : mm) 


fo) 
‘o) 
O 
a 
OQ 
O 


LC-204VB/DB/MB/VL/DL/ML 


36.0+0.3 


“Mmm: rm 


36.0+0.3 


6.0 6.0 6.0 6.0 6.0. | 
Te 


LC-204VD/DD/MD/VN/DN/MN 


+0.2 


OMin.| 5.2 


5 


fm 


LC-304VA/UA/DA/MA/VK/UK/DK/MK 


ATT 


22.86 


$0.5 
2.54 


LC-305VA/DA/YA/MA/VK/DK/YK/MK 


38.0+40.2 
7.0 


14.0+0.1 


rt 


$0.6 
2.54 


20.32 


LED Flat Displays (LD) 


From small to large sizes to meet all of your application needs. 


Emitter Jemiting coo] Red _—+| orange —=«Y~=S*~=‘wY@Ow~S~S~C*«dSCSC*~‘“‘tTOSSS 
ize |Emitting material GaAsP on GaP 


Ap (nm) 650 610 585 


LD-105VR LD-105DU LD-105YY LD-105MG 
LD-201VR LD-201DU LD-201YY LD-201MG 
LD-101VR LD-101DU LD-101YY LD-101MG 


LD-404VR LD-404DU LD-404YY . LD-404MG 
LD-701VR LD-701DU LD-701YY LD-701MG 


LD-002VB LD-002DB *3 LD-002YB *3 LD-002MB 


1.36.5 x 3Dots LD-OO3VB LD-OO3DB *3 LD-003YB * LD-OO3MB 


4x6.5 x 6Dots 


LD-OO6AVRA * LD-OO6ADUA*? LD-OO6AYY A* LD-OOGAMGA * 


LD-OO6BVRB** LD-OO6BDUB** LD-OO6BYYB** LD-OO6BMGB ** 


1.52X5.08x10Dots | LD-010vw*? LD-010DW *3 LD-010YW*3 LD-010MW *3 


13X18 LD-706VR*3 LD-706DU *3 LD-706YY *3 LD-706MG *? 


: KKB 
6.8 X 28.8 ete 


LD-6O5MVW (Green/Red Two-chip light emission) *% 
Note : 92 Emitting material :GaAIAs Ap:660nm 23 Need a certain lead time for delivery 


@Product Designation 
LD — V 
EE one 


Type Emitting Color 


3 or 4 Letters 
[B| Oarge eran 
IM cheer ssn 


Single color : 1 Letter, Two colors : 2 Letters 


LD-105VR/DU/YY/MG LD-201VR/DU/YY/MG 


Cathode Cut 


LD-1203VR*? LD-1203DU ** LD-1203YyY *$ LD-1203MG*3 100 


© : Standard products © : Semi-standard products 


a 


Display Color 


[A] Red Gores Oia 


LD-101VR/DU/YY/MG 


(Unit : mm) 


re 
rr 
[= j 
re 
—_— rT 
= a 
=| 
o =m 
a 
oo = 
A BA 
sa) 
a= 
A BH 
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LED Flat Displays (LD) qq 


(Unit : mm) 


| LD-001VR/DU/YY/MG LD-603VR/DU/YY/MG | 


15.040.3 
13.8+0.2 


Cathode Mark 
Cathode Mark 


6.7+0.5 5.6+0.2 


5.0+0.5 5.6+0.1 


LD-404VR/DU/YY/MG LD-701VR/DU/YY/MG 


11.0+0.2 


10.0+0.| 21,0+0.3 


fee eal 19.80. | 


11.0+0.2 
4.5+0.1 
5.7£0.3 


5.0+0.5 5.6+0.1 


6.5+0.5 8.040.2 


248 


(Unit : mm) 


LD-002VB/DB/YB/MB LD-003VB/DB/YB/MB 


SAjedsiq 24 031 


- 
Mm 
O 


LD-OO6GAVRA/ADUA/AYYA/AMGA LD-OO6BVRB/BDUB/BYYB/BMGB 


Pin No. | 2 Pin No.| 2 


MELT Tht Pet 


(0.25) 


| 7 
P7x 5=35 


Mark on Pin No. | | Light Emitting Area 


Pin No.1 | 2 
1.5] | 1.5 Ts a 2.5 


P7 x 5=35 (1.525) | | P7X5=35 
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LED Flat DisplayS (LD)  mmmmmmme 


: (Unit : mm) 


LD-010VW/DW/YW/MW e LD-706VR/DU/YY/MG 


22.0+0.2 
18.0+0.2 


3.6Min. 7.140.25 


2.54+0.25 
P2.54 X 9=22.86 


LD-1203LR/VR/DU/YY/MG : LD-605MVW 


16.0+0.3 
15 


P2.54X9=22.86 


P2.54x 4=10.16 


250 


Dot Matrix Displays (LM -LUM) 


A combination of vertical and horizontal matrixes expresses the desired character or image. 
Available dot matrixes are 16X16, 16X32, 24x24 in red, green, yellow and orange, or high intensity red only, or 


two colors ; with or without driver. 


@Product Designation 


Emitting Color 
fo | crange 6100 


Yellow 585nm 
Green 563nm 


Single color : 1 Letter, Two colors : 2 Letters 


Type 
3 or 4 Letters 


@5%X7 Dot Matrix Displays 


( : 
14x20 
($2.2X5X7) Cathode Fo LM-0352VRB *3 
| Gathode =| - | - | 


199x279 | Anode | — | LMo3ssvrB*? | LM-o3sspuB *3 
($2.8x5x7) Cathode |  — | LMo3s4vRB™S | LM-0354DUB*S 


LM-0354DUC *3 


Cathode LM-O354LRC *3 | LM-0354vRC *3 


Cathode 


1. 3 Need a certain lead time for delivery. 
2. y<Under development 


Notes : 


Emitter Emiting colo] Red Red ‘| Orange velow ‘| Green| Basic |G 
surface size GaAlAs GaAsP on GaP ordering oe 
(mm) ip (om)| 660 


a ee ee ee 

: p= | tases 

aan aa anes 

5g So ere ee 
($2057 


unit 


%vLM-2035MUM (Green/“Red Two-color light emission) *? 


(920x537 oe 


19.9x 27.9 LM-O355MVWB *3 (Green//Red Two-color light emission) 
deere) [Teates [OO 

19.9x 27.9 YLM-0355MLWC*3 (Green//Bright Red Two-color light emission ) 
(¢3.5*5%X7) 


vvLM-O354MLWC *3 (Green/Bright Red Two-color light emission ) 


19.9 27.9 LM-o35sLAc*? | Lw-o3ssvrc*? | LM-ossspuc *3 
(¢3.5X5X7) x 7 


Ee: ren 


Display Color Dot Shape 


[eM] Greer | 


Yellow Colored Diffused 
Green Colored Diffused 
Milky White 


* No mark : Resinless 


50 
50 
50 
50 


— LM-0354MGB *3 
LM-0355MGC *3 


0 
0 
0 
0 
0 


2 
20 


<a 
a 
<a 
20 | 
20 _| 
a0 | 
20 
<a 
20] 
<a 


Quantity 
/ bag 


500 
500 
a 
— 
<a 
20] 
a 
20 


© : Semi-standard products 


SAeidsig 324 037 
SAejdsig XINe) 10g 
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Dot Matrix Displays (LM+LUM) _ 


@5X7 Dot Matrix Displays | : | Aiiipecanns 
LM-035LRA/VRA/DUA/YYA/MGA/0352VRA LM-O035LRB/VRB/DUB/YYB/MGB/0352VRB 


14.040.2 14.040.2 


12.7 
12.7 


P2.54x5= 
20.0+0.2 
P2.54x5= 


C] 
| (a 
mae Oe 
ay Ee) 
s} |L] 
[| 
i 


LM-2035MUM 


LM-2035LB/VB/MB 


=12.7 
=12.7 


17.78Max, 


Ve) w 
x x 
st st 
wn wn 
N N 
a. ra 


LM-0355VRB/DUB /MGB/0354VRB/DUB/MGB LM-0355LRC/VRC/DUC/MGC/0354LRC/VRC/DUC/MGC 


2.1112.97 


LM-0355MVWB 


LM-0O355MLWC/0354MLWC 


20.32 
20.32 


P2.54X8 
P2.54X8 


PODOOOOO 


ae 
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: a 
X ‘ 


@7 X10 Dot Matrix Displays 


Emitter Emiting coo]____-Red | -Red_—'|__orange Yellow Green| Basic 7 
; = ; Quantity | Quantity 
surface size Emitting material GaAlAs GaAsP on GaP GaP ordering Rank 
; / package| bag 
. (mm) Ap(nm)[ eco | 0 | tS Sunt 


iweaxraio)_ [Teahouse [= = aan | 
TOE ac a en a a ed OO] 
(624X710) YLM-0701MUM *3 (Green//Red Two-color light emission ) | 200 | 200 | 20 | O | 


Notes : 1. 93 Need a certain lead time for delivery. © : Semi-standard products 
2. vUnder development 


(Unit : mm) 


LM-0701LB | LM-0701MUM 


20.32 


P2.54X8 


Shejdsig XIE Jog 


@8 X8 Dot Matrix Displays 
me 


Brightness red| LM-2064LB**3 100 100 100 

| Pe 7 100) HORS | 

20.32 20.32mm| 2.1mm | Display only Green LM-2064MB *3 1/8 100 100 | too | O| | 
aw2ocema®? 


- 
Mm 


Page 


Pol 


Multi-color | Red /Green /Orange j't LM-2064MUM *S | 100 | 100 | O | 


. 33 Need a certain lead time for delivery. © : Semi-standard products 
2. yUnder development 


Notes : 


(Unit : mm) 


——] 
a) 
A, 
e 
= 
=o) 
=— 
=] 
= 


LM-2064LB/MB_ LM-2064MUM 


20 .32Max . 20.32Max . 


15.24 | 
15.24 


20.32Max. 
20.32Max, 


P5.08 x3 


l P2.54x6 


Emitting color 
Single color | Brightness Red/Red| LM-1256LB/VB*? 1/16 50 50 
ssrceiail sees: Neseiceae | pve | 5 | so | # | 
Multi-color | Red/Green /Orange |’ LM-1256MUM *2 ifi¢ | 50 | 50 | 50 | 
Single color | Red/Green LM-2256UB / MB *3 1/16 40 40 
ee es Peers Ce ) i716 | 40 | 40 | 4 | 
Multi-color | Red/Green /Orange | _LM-2256MUB *? 1/16 


om 
one 

~o 

«0 [0 [0 

[Single coor] Orange | uumassan10—=S=~=édt saws | 9 | @ | 9 | 0 

oom wowore | uumas6aMLt00 —~+| ie | 9 |e |e | 0 
poe eg er 


Red/Green /Orange | LUM-2565MV100 (R34 > 9 4 7’) i716 | 40 | 40 | 40 | 


Notes : 1. «3 Need a certain lead time for delivery. © : Semi-standard products 
2. Under development 
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Dot Matrix Displays (LM+LUM) 


@16X16 Dot Matrix Displays | (Unit : mm) 
5 | 32 f|.6 


t-® 
bt 
| 


A 


Pin 16 | 


7XP2=14 
24 


40.64Max. 
40.64Max 


-~ 
~” 
o~ 
uw 


soak : 
P2.54 x 14=35.56 
LUM-2563D 100 LUM-2563MU 100 


Surface of reflective case H | H Q Surface of reflective case 
(silk screened black) 00000 (silk screened black) 


=28 


4x7 


Pp 


& 
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(Unit : mm) 
LUM-2565MV 100 


31.0 31.0 
Ry eee a 
P2.5X7=17.5 P2.5X7=17.5 


> 


Va Va, 
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V 
Black coated surface 


Dot Matrix Units (LUM) 


SHUN XU} 100,/SARIdsIg XUJEW 109 


SHU XUJeW 109 


@16X16 Dot Matrix Units 


64x64mm | 63mm | Display with 
driving circuit 


96xg6mm | ¢5mm | Display with 
driving circuit 


kOe 2] 

pO | 

ae 

Single-clor [Brhiness Fed|eLumaseais00 (R92 7947) | 1716 | 10 | 10 | 10 | O 

Displ ith ome 

toa poe shina Cees Multi-color a L oe. I 
Orange fo. || 

ca 

Loe! 

om 


Single-color | Brightness Red \';LUM-2568L350 (R579 47) 1/16 ae a a ae a 

200mm x 200mm eueebeies Red LUM-2568MU352 (RS°7947) | 1/16 a a ae 
driving circuit} Multi-color Green - - 

Seer ruwascomsse w= iaa7y| 176 |e | 8 | 2 


Note : 1. Ky’Under development © : Standard products © : Semi-standard products 


LUM-2563MU301 (C3794 7) 


tomer on] ve Pete pet 
1/16 


Red 
Green 
Orange 


Dot Matrix Unit 


oS) SLI Ee 


Number of Dots Dot Diameter Emitting Color Additional 


16x16 Brightness Red 660nm 100~| Display only 
16X32 Red 650nm 200~| With Driver 
24x 24 Amber (Red) 635nm 300~} Controller 


Green 563nm 


B | Blue 470nm 


295 


mm) 


(Unit 


LUM-2563MU301 


Units 


IX 


Dot Matrix UnitS (LUM) ummm 


@16%X16 Dot Mair 
LUM-2563MU300 


LELELELULELELELY 
VUVUUUUUUUUUUUUY 
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ro ee Se 
© ee 
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@ g ° see : 
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ese ® 
5 5 5 sss : 
ip 3 © eee Ld 
wy ) ) +4 4 
nN N Q ee ° 
s s s oes © 
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CERES RERERIR PIIRIR 


eee f mee § este { ree owes {me fee fe U mee mete ¥ ste Ys Y cane come Y es} | 


OOO S ae YY eae 

OOK SK . Df enc 
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(Unit : mm) 


LUM-2568L300 LUM-2568MU302 
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Dot Matrix Units (LUM) 


@24X24 Dot Matrix Units 
caniy 7 


96 X 96mm . @3mm Multi-color 1/24 


Note : xrUnder development © : Semi-standard products 
(Unit : mm) 


Display with 
driving circuit 


LUM-5763MU302 LUM-5763MU301 
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@16X32 Dot Matrix Units 


Product 
Designation 


Dot Matrix Units LED 


(Unit : mm) 


© : Semi-standard products 
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Lamp House (LR) 


Can be used as backlight display function on audio and home appliances. 
Various sizes and custom options are available. 


seiag LLRIT4000 SLV-81DC GaAsPonGaP_ | 610 —«| gn 
© | arttaomc SLV-31MC 
LR-1150LT Red _—| —‘SLV-31LT GaAlAs a | 
LR-1150YC SLV-31YC GaAsP on GaP 
LR-1150MC SLV-31MC 


© : Semi-standard products 


@Product Designation 


LR— 11/4 IC 


0 (eee ees 


Shape Type Emitting Color Lens Color 


fu [Amber 3am 


Ro Red Colored Diffused 


U 


Y 


pu 
aa 


NS Natural Green 566nm 
[| Green séanm ye) 
Single color : 1 Letter, Two colors : 2 Letters 


(Unit : mm) 
LR-1140 


14.5+0.2 | 


White diffuser attached 


10.5+0.2 


$2.0+0.05 
0.5 


24.0+0.5 
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Pixel (LUL) 


Assembled LED lamp incorporates several high intensity LEDs of different colors (red and green) . This arrangement provides 


wider viewing angle and clear visibility and eliminates parallax error. The LEDs are housed in a water tight case for outdoor use. 
To block the direct sunlight, the hood can extend up to 15 mm and rotate in steps of 30 dgrees. 
Assembled LED units incorporating these assembled LED lamps are also available. In these units assembled LED lamps 


are located in a form of matrix. 


Emitter surface size (mm) Emitting color Emitting material Ap (nm) Quantity /bag 


a 
630.5 LUL-3015MLC10 

een ifaw 

er 0 — 
$54.0 LUL-5050MLC10 

Se 


@Product Designation ah Venn wend 
Lamp Viewing Angle2 @ (1/2) 


tg 
é 


Dot Diameter Chip Counts Emitting Color Angle of Unit 


TM Green| 


Li Bright Red 


LUL~ C |O/ 8/0} [1/8 


External Dimensions Dot Diameter [Emitting Color Suffix 


- 
mM 
UO 


(Unit : mm) 


LUL-5050 MLC10 


LUL-3015 MLC10 


M3 Depth 6 


Depth 6 261 


Pixel (LUL) EI aA 


(Unit 2mm) | 


Cl Entire circumference 


LUL-CO8018ML1 
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LED Arrays (LE) et 


The light from the source is focused into high intensity through the lens and emitted into the target, e.g. the sensor. 


Resa anes Overall length Emitting color Roa Quantity | Quantity Banke 
q (mm) 9 | /package| bag 


Green unit 


Min. (mm) 


Note : 3 Need a lead time for delivery. © : Semi-standard products 


@Product Designation 


LE — a 
oe 
Shape Type Emitting Color 


4 or 5 Letters Type 
Lv | Red | 


(Unit : mm) 
LE-128A3V/M 


326+0.5 
__ 320£0.5 
Effective lighting width 307Min. 


= RN Em = we = 2 = ee = ee = ee = ee 2 © en ee ee = ee = ee ee ~) 
- || a — 


a 6 a a a 5 a a a a or 
t w 4 | 


100+0.2 
2600.3 
318+0.5 


LE-112B4V/M | 


286+0.5 
280+0.5 
Effective lighting width 260Min. 
$0.8 


| 


| 


140+0.2 
220+0.2 


10.5 


LE-1056V/M 


236+0.5 
Effective lighting width 216 


re 
rr 
[ a | 
— 
a 
~s 
OG 


C1 


263 


Custom LED 


ROHM meets custom requirements using its full Capabilities and technologies such as circuit design, PCB mounting and all 
in-house processing. 
This total system enables us to deliver products on time. 


Custom LED Development Flowchart 


Technology / System /Design Consultation 
e Electrical specifications 
@ Process 


Contact / Development 
Period /Cost / Quantity 


Appearance Design /“} 
Circuit Design 


Client order Design Sample 


Engineering Sample Testing >| —§ Customer Approval : Mass _ production Delivery 
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ee Senso Ts hi. 


Infrared Light Emitting Diodes (SIR + SIM + PLT « SIC) ———268 Photointerrupters (RPI + SiU) ——M275 


Phototransistors Output (Molded) ~------------------c 275 
Phototransistors (RPM 7 RPT) ee Phototransistors Output (Type with case)  -------------- 278 
| Digital Output --------------------------------- Sctsecacnnesaneneccacanthoensernacrnecnstonegseoees 280 


PIN Photodiodes (RPM) ——M———272 
Photo ICs (RPM) ——————————__""—_——72 
Photosensitive ICs (RPM) —————273 


Reflective Photosensors (Photo Reflectors) (RPR) ————282 


Y) 
© 
J 
0) 
O 
> 
0) 


ng a a eg ee ee en ee ee ee, 
Product Designation 
ROHM Sensors are identified as follows : 


(Example) SIR-56SB 80F215 
© @ 
(Type code 
@Forming and selection specifications code 


i ee 
M@Standard products - Semi-standard products »- Custom 


To make it easier for the customer to select the type of product best (3) Custom 

suitable for applications, we offer Sensors in three types : Custom products are developed and manufactured to specifications 

(1) standard, (2) semi-standard, and (3) custom prescribed by the customer. 

(1) Standard products These are special specification products, require more time to deliver 
Standard products are available upon request. than do semistandard products. Please ask us for delivery date. 

(2) Semi-standard products | @Please note the following when placing an order. 
These products require a certain amount of time to fill an order. The amount of an order must be in multiples of the basic order unit. 
Please consult us for delivery date : @introductory remarks 


© : Standard products 
© : Semi-standard products 
A : Custom 267 


Infrared Light Emitting Diodes (SIR-SIM:PLT-+SIC) sume 


Versions include card remote control (SIR-320ST3) for custom application. 


Rank 


Standard Characteristics 
Package Part No. Feature tings Ap tr, tf 61/2 | ordering 
__|le_(mA) Ir (mA) | (nm) | (us) | (deg) 


sy Fe, 
FSm48257S | Bak we tr enoe exile | 100 | 10 —*| 80 
5¢ Resin 
00 


i<e) 
& 
oO 


co 
OV 


50 
50 
100 
100 
100 
5 


N 


nN 
=|1) [e/a]: /s|e [ala ale lee 


i<e) 
i 
ie) 


co 
& 
fo) 
Nh 


ice) 
a 
\e/8]8 


23 1,000 


oO | © 
hia 
oO1o 


7 
i 5 28 2,000 
0 i 
a ee 
5 
a 
5 
5 


16 1,000 
2,000 
2,000 
2,000 
1,000 

50 1,000 
100 11 1,000 


© : Standard products © : Semi-standard products 


20 
50 
50 
50 


ace) 
ol 
oO 


15 
30 


Side view resin 


co 
13) 


SIM-22ST Mold type general purpose 0.48Min. 
Bidirectional | PLT-462T3 For tape end I =1.0mA Min. ; 
lens resin PLT-463SB For tape end 1. =1.0mA Min. 120" | 
TO-18 Stem SIC-58SL High reliability 7 


© 
oi 
fo) 


elslelsalels 
co 
ol 
oO 


on 
ro) 
co oe) 
a ei) 
o;}o ro) 
© 
oO 


fs] falas] = 3\ae|s)|s]s 


co 
ol 
© 


@Product Designation 


SIC High rel. infrared LED 
PLT Bidirectional infrared LED 


(Unit : mm) 


SIR-320ST3 SIR-33ST3 | 


| 
$4.0£0.3 


CATHODE 


CATHODE 


268 


; (Unit : mm) 


SIR-381SB3 SIR-481ST3 


CATHODE 


[14£0.2 


1.0 1.0Max, 
24Min, 


ot 


| 2.5 


CATHODE 


CATHODE 


+0.!1 
=0.05 


11.2+40.3 


CATHODE 


CATHODE 


SBpoig Gunywy yor] paredyuy 


Q) 
© 
= 
W) 
e 
= 
W 
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Infrared Light Emitting Diodes (SIR*SIM+*PLT + SIC) mmm 


(Unit : mm) 


2.54+0.1 


3.15+0.| 


Remaining gate 0.3Max, 


r 0.5Max. 


| Resin bur 


CATHODE 


PLT-462T3 | PLT-463SB 


Resin burr 0.5Max. 


CATHODE 


6.65+0.3 


CATHODE 


270 


Phototransistors (RPM: RPT) chasis 


ROHM phototransistors are highly reliable, have high power and are used in precision equipment. 
Available in side and top view packages. 


sf Absolute maximum ratings maximum Absolute maximum ratings Standard Characteristics 
(v) | (mw) Voe_(V) é if = ~ ue (deg) 


ose [ 10 | os 
[Pm20re | Visnie vy on | © | 92 | 100 | 05 
[ew22re | vibe wy oe | © | o0 | 100 | 05 
[6008 
oe [80 [05 


Side view resin 


@Product Designation 


RPT-38PT3 Clear type 


© : Standard products © : Semi-standard products 


[ae | Phototransistors 
ey Darlington Transistor 


RPM-20PB 


Molded package receiver 
Lensed receiver 


(Unit : mm) 


RPM-191PB 


desea ese 


Vai 


fol 


11.2+0.3 


EMITTER 


EMITTER 


Remaining gate 0.3Max. 


RPT-38PB3 


EMITTER 


COLLECTOR 


Sapoig Huw y yor] paresyuy 


SJO}SISUBI}O}OY 


siosuas 


PIN Photodiodes (RPM) 


ROHM photodiodes are PIN diode chips, featuring fast and linear response. 


| —_ [isthe noimun wings] Standard Characteristics] Baa 

wel B [oy Pe pearl oo pool oe 
(V) (mW) VR (V) | lee (xW/er)| (nm) | (deg) 

[ie vow wan | wowsore | Wate wy a [oro] so [veo | 10] 0 [sao [2 [om | [io TO 


© : Standard products | 


@Product Designation 


Pe [Cotes — 


(Unit : mm) 


RPM-301B 


Gate burr 0.3Max. 


Thin burr 


Photo ICs (RPM) 


ROHM photo ICs can be driven at low voltage and thus best suitable for small, high resolution sets. 


| Absolute maximum ratings _| maximum [Absolut retnoe_| Standard Characteristics j 
Package Part No. Feature Voc VoL Fety TPLH TPLH tr, tf [Output mode ordering 
(V) ae aan (V) | (uW/on?)| (Cs) | (ns) (ns) 


[side view resin] Rew20CT | Prot ype | 7 | 20 | 250 | ose | 23 | 16 | 700] 100 | tam | 200 0 


© : Standard products 


(Unit : mm) 


@Product Designation 


RPM-20CT 


Remaining gate 


(1) GND 
(2) Vo 


272 | | | | | (3) Vec 


Photosensitive ICs (RPM) roc 


Small size single-chip IC with lightweight, molded package to detect light from a remote source. 


. Absolute maximum ratings Standard Characteristics Basic 
Package Part No. 


VoL ES 680% 680% | ordering 
(V) (Upp,7m) | Horizontal | Vertical 
RPM-600 Photosensitive ICs 0.5Max. | 400Min. 33 14 1,000 © 
Side view resin __PPMEO0 | o.sMax. | 4oomin. | 33 | 14 (| 1,000 | O | 


Feature 


© : Standard products 


@Product Designation 


RIP|M)—|6]3 —[L 


Straight type 
Forming type 
With holder 


RPM | Molded package receiver 


SJ] 0}0l\d// SBpOlpojold Nid 


SJ] SANIsueso}oyY 


Straight type 
Forming type 
With holder 


Q) 
@ 
= 
O 
O 
“tT 
0) 


36KHz 


38KHz 


(Unit : mm) 


(1) (2)(3) 


(1) Rout = Siglo | (1) Rout 
(2) GND 2.54 2.54 _ (2) GND 
(3) Vec (3) Vec 


2.54 2.54 
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O74 


Photosensitive ICs 


| RPM-670CBR-L 


(1) 


(3) Vcc 


go + '2. 
(1) Rout 
(2) GND 
(3) Vec 


(Unit : mm) 


| RPM-670CBR-S 


1 
2.54/2.54 


Photointerrupters (RPI - SIU) 


ROHM photointerrupter series is a high reliability, high resolution product packaged as standard molded product. 


RPL a2) 


| RPI Photointerrupters 
Photointerrupters with actuater 


@Product Designation 


@Phototransistors Output (Molded type) 


P20 [oa | 02 


© : Standard products ©  : Semi-standard products 


Molded in one 
ultraminiature 
package 


5 


With mounting lib 
High resolution (0.2mm slit) 
Wide gap (2mm) 
RPI-5100 Molded in one small package 
With Actuater 
RPI-5200 Molded in one small package 50 


U) 
@ 
s 
n 
e 
ra: 
os) 


Standard Characteristics Basic 
Package Part No. Feature IF Vceo | Groove | Slit width Iceo Max. ordering 
col SP] oo pemelee| eo ae 
ee 
[en 
= a <a 
Hol fz 
ross 
co] #8 
a 
reo [30 [08 rom 
com 
reo [30 =e 
| 50 Ee 


30 
30 


(Unit : mm) 


Center of light beam(4.65) 


(Light beam) 


(1) Anode 
(2) Collector (1) Cathode 
(2) Anode 


(3) Emitter (3) Collector 


(4) Cathode (4) Emitter 
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Photointerrupters (RPI *° SIU)  mmmmmmmes 


@Phototransistors Output (Molded type) 7 ——— | ree 


6.4+0.2 
3.040.2 


Light beam [C7] 


Ee ie 


(1.5) 5.0Min, 


(1) Anode 

(2) Collector 

(3) Emitter owe (1) Anode 

(4) Cathode (2) Cathode 
(3) Collector 
(4) Emitter 


——4 Light beam 


Eine 
| : 


(1 .5) 4.5Min, 


(1) Cathode (1) Anode 

(2) Anode (2) | @) (2) Collector 
(3) Collector (3) Emitter 
(4) Emitter acai (4) Cathode 


A-A'Cross Section 


Center of Light beam 


| 4 
(1) Cathode 


(1) Cathode (2) Anode 
(2) Anode (3) Collector 
(3) Collector (4) Emitter 
(4) Emitter 
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(Unit : mm) 


Light beam 


(1) Cathode 

(2) Anode (1) Cathode 

(3) Collector (2) Anode 

(4) Emitter . (3) Collector 
(4) Emitter 


RPI-5100 RPI-5200 


SJOSU3S ur 


(1) Cathode a ae (1) Cathode 
0 (2) Anode %) | (2) Anode 


~ (3) Collector (3) Collector | 4 
(4) Emitter (4) Emitter 
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Photointerrupters (RPI - SIU) 


@Phototransistors Output (Type with case) 


Absolute maximum ratings maximum Absolute maximum ratings Standard Characteristics 
Ee ria eee 
BOR Pa — — IVce (V) [le (mA) | (uA) us 
Ps [2 | 


eters fete ete ete pee tele 

caart | wih wearia ~*~ 

raets7an | With tapped hole in side | 50 | 3 

Presa | witrtapped poe | so | 
[sos 
sos 
[sos 


Basic 
ordering 


PCB direct 
mount type 


RPI-572 With positioning set 
RPI-581 With tapped hole 
With actuator | siU-5000 | With actuator and leads 


6 : Standard products © : Semi-standard products 


(Unit : mm) 


RPI-38 


{0.0+0.2 | 
pl 
(5.3) 
Light beam 


8.0Min,| 


(1) Anode 
(2) Cathode S Aue 
(3) Collector (3) Collector 


(4) Emitter (4) Emitter 


RPI-37 1 


rm Light beam $3.8 


des (2.54) 


(1) Anode << (1) Anode 

(2) Cathode Jk (2) Cathode 
(3) Collector (3) Collector 
(4) Emitter (4) Emitter 
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(Unit : mm) 


Lasiee RPI-572_ 


RPI-58 1 


E 
oO 
o 
QQ 
~ 
= 
ype 
—! 
o~ 
wy 
co 
~ 


Light beam 


Vs 


( 


(1) Anode 
> Beees (2) Cathode 
(3) Collector (3) Collector 
(4) Emitter (4) Emitter 


Sensor 
Stopper 


Operates at 12+5° deg 


AWG #28 


es] | 


(1) Anode 

(2) Cathode 
(3) Collector 
(4) Emitter 


SJa}0nseqUI0}0u 4 


() 
@ 
J 
0 
O 
aEy 
ep 
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Photointerrupters (RPI- SIU) 


280 


@Digital Output 


| Absolute maximum ratings | maximum ratings Standard Characteristics i 
Package Part No Feature IF Voc lo Gr th Slit width} Ve VoL leu4y (Output nce ordering 
=| ae 
Pea [se Tos Tr Po [9 foo 


= 
7 
= 


PCB direct 
mounted type 


faa 
Caeser | win pasting set | sow] 20 [ark OW 
reeesset [win topes ie sof Fare | 20 [oat oF 
SLES wvves [ner me Po [1s ow OF 2000 
ee | POST ms fo an 
Parsi | Eeey mounting | - | 7 (aa 


© : Semi-standard products 


(Unit : mm) 


RPI-1373 : RPI-1374 


Ligth beam 


8.0Min.3.0 


(1) Anode 
(2) Cathode 
(3) Vcc 

(4) Vo 

(5) GND 


(1) Anode 
(2) Cathode 
(3) Vec 

(4) Vo 

(5) GND 


RPI-1380 | RPI-1572 


13.140.3 
5.05 3.0+0.2 


10.040.2 

(7.5) 

oO . 

= Light beam 


2 (1.27) |]]} (1.27) 
(11.2) (2.54) 
2.35+0.1 6.60.1 

@ | \o! @ 


. (1) Anode 
(1) Anode | (2) Cathode 
(2) Cathode (3) Vcc 
(3) Vee (4) Vo 
> Vo | | (5) GND 
5) GND 


| (Unit : mm) 


Light beam 


(1) Anode 
(2) Cathode 
(3) Vec 
(4) Vo 

(5) GND 


(1) Anode 
(2) Cathode 
(3) Vcc 

(4) Vo 

(5) GND 


Conector 
HIROSE DF3-3P-2DSA 


Connector 
made by JST 


Center of light beam 


Light beam 


(15.5) 


440-02 


Voltage regulator | 
=I | aul 
Voltage regulator 4 : =a 


H 


(1) Vec 
(2) Vo 
(3) GND 


(3) GND 


$Ja}0N19}UI0}0y4 


SJOSUaS 
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Reflective Photosensors<Photo Reflectors> (RPR) sammmm 


ROHM photo reflector has sensing distance from 3.5-5mm, the longest among similar products. Connector type is also 
available . | 
@Phototransistors Output 


Absolute maximum ratings | — ' $tandard Characteristics Basic 
Package Part No. Feature Ir Voeo _|Detectiond ordering 
(mA) (V) _ (mm) 


RPR-359F Detection distance 3.5mm 
Type with case 


| 
ren-o62rs | win tapped howe [| 60 | a0 


© : Standard products © : Semi-standard products 


@Product Designation 


| RPR | Photo Reflector 


(Unit : mm) 


RPR-359F RPR-363A 


ene 
Ow’ 


Infrated LED 
Anode mark 


esyesjes) 


(1) Cathode (1) Cathode 
(2) Anode (2) Anode 

(3) Emitter (3) Collector 
(4) Collector (4) Emitter 


25.4+0.1 25.4+0.2 
19+0.] 1i9+0.2 
10.7£0.| 10.7+0.2 


ane 


Conector 
MOLEX 5045-04A 


14.5+0.2 


6 should fall in a range which 
will pose no insertion problem 


(1) Cathode (1) Cathode 
(2) Anode (2) Anode 

(3) Emitter . (3) Emitter 
(4) Collector _ (4) Collector 
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(Unit : mm) 


RPR-362FS 


a5 .440.2 
190.2 


10.740.2° 
10, 
OOre [2 


LrirrTrr3 


° 
+ 
w 
Ba 


vA Conector 
/_MOLEX 5268-044. 


(1) Cathode 
(2) Anode 

(3) Emitter 
(4) Collector 


SIOSUASO}OY 8Al99)}8y 


) 
© 
= 
O 
O 
7M 
W 
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Laser Diodes 


Application and Types of Lasers +. 
Product Designation ---------------------------- 
For Compact Disc Players ...-....----------------------:-----e 
For Video Disc Players —-----------------------------1--- 
For Sensors and General Measurements ----.------------- 
For Laser Beam Printers .--.------.----------------------------------- 
FOr “OtGal LK eset ees 


For Optical Disc Drives —--.-------------------------- 


aan 
Oo) 
a2] 
c 
“ 
O 
@) 
oO. 
CO 
wn) 


WOrdering Information 
ROHM laser diodes are identified as follows: 


(Example) O~@ indicate the type name of standard products. 
RLD-78 M A - * 
O® © © © 
© Type name 
(2) Wavelength 
3) Supply voltage classification code 
@ Application code (Alphanumeric ) 


6) Special specifications code 


WStandard products » Semi-standard products » Custom 


To make it easier for the customer to select the type of product best suitable 


for the application, we offer three types of laser diode: 
(1) standard, (2) semi-standard, and (3) Custom. 
(1) Standard products 
Standard products are available upon request. 


(2) Semi-standard products 
These products require a certain amount of time 
to fill an order. Please consult us for delivery date: 


(3) Custom 
Custom products are developed and manufactured for specifications pre- 
scribed by the customer. These special specification products require 
more time to deliver than semistandard products. Please inquire of us 
about the delivery. 


@Please note the following when placing an order. 

The amount of an order must be in multiplies of the basic order unit. 
@introductory remarks 

© : Standard products 

© : Semi-standard products 

A : Custom 285 
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Laser Diodes 


RLD-series laser diodes developed and manufactured by 
ROHM have a striking feature: a very small optical and e- 
lectrical characteristic dispersion, which has been reduced to 
a third that of conventional equivalents, as illustrated on the 
right. This has made it possible for ROHM to constantly 
supply best lasers for various applications in large quantities. 
The RLD laser diodes are the products of ROHM’s state-of- 
the-art laser technology, molecular beam epitaxial (MBE) 
method, which provides very precise controllability, and an 
ideally structured SAM laser developed by ROHM. 
@Applications and Types of Lasers 


Applications RLD-78 Series RLD-83 Series RLD-85 Series 


General CD players RLD-78MA/PA 
Battery-powered portable CD players RLD-78MA3/PA3 
. Compact Disc Battery-powered small portable CD players RLD-78MA4/PA4 


Car CD players 
General Applications Sensors and bar code readers,etc. RLD-78MC/PC be ee ee eM ee od 


Conventional A ROHM RLD-78 series 


High-speed LBPs RLD-78MP10/PP10/NP10 
Opitacal Disc memory and high-speed LBPs RLD-78M20/P20/N20 RLD-83M30/P30/N30 
RLD-78M21/P21/N21 RLD-83M31/P31/N31 
Optical Disc Optical Disc, 
. RLD-78M30/P30/N30 RLD-83M40/P40/N40 
Sensors, etc. 
RLD-78MF/PF RLD-83MF/PF RLD-85MC/PC 
Optical link Optical link 


(Unit : mm) 


LBP : 


Equivalent Integrated Circuits 


(3) 


(1) (2) (1) (2) 


Fig.t Type M Fig.2 Type P Fig.3 Type N 


All the ROHM lasers are available in the highly-precise small package depicted above. 


@Product Designation 


Special specification 


on 
Peet Nae iM} [A}—|_| 
i ae 


Type Wavelength Drive source polarity — Applications(alphanumeric, high output type: max.optical output) 


Type M (Fig.1) 


c For Sensors and General 
Measurement 


Type P (Fig.2) | 
Type N (Fig.3) 


For LBP 
High-speed LBPs 


@For Compact Disc Players 
Noise problem is eliminated by optimizing design characteristics. Noise from two of the three feedback beams is eliminated through our 


laser geometry. RLD 78MA4/PA4 series requires lower power compared to any other laser diodes on the market, and will support 
demanding system design. RLD78MAT1/PAT1/MAT2/PAT2 is suitable when high reliablilty is required. 


Wavelength 

Part No. | Application Ap 

(nm) 

GeneralCD 
RLD-78PA 

RLD-78MA3 ser eee 
RLD-78PA3 
RLD-78MA4 |Battery- roe 


| 785 
| 785 
= 
—s 

smallportableCD 

“ieee. | 785 
| 785 
| 785 | 
TEs | 
| 785 


Absolute maximum ae (Tc=25°C ) Optical co electrical characteristics (Tc=25° o 


Topr MAX. ITH 6 |. S/N Min. 
(°C ) — os (mA) = ne (dB) 


(mW) 


RLD-78PA4 players. 


RLD-78MAT 1 
RLD-78PAT 1 


Note : 1.Unless otherwise specified ,the electrical and optical characteristics are typical values. © : Standard products © : Som Sanna products 


@For Video Disc Players 
Consistency of low noise, low astigmatism and stable production can be realized by selfpulsations. S/N is typically 
100 dB. Astigmatism is typically 54m which enables to solve crosstalk problem. 


Part No. | Application Topr max tH 6// {S/N Min. 
male BAnMAMMM rs 
ae and | ee eee 

C ) 


Note : RD Tor" | otherwise oe ithe = and optical and characteristics are typical values. OQ: 


@For Sensors and General Measurements 


RLD-78MC/PC are the best choice when high coherency is required for sensing and measurement at 780 nm. 
ROHM’s mass production technology established for CD is flexible enough to meet any volume. 


Sapdiq 18Se) 


Wavelength | Absolute maximum ratings (To=25'C) maximum Serer (Tc=25°C) Optical electrical characteristics (Tc=25°C ,Po=3mW) 


Topr max ITH OL 6// |S/N Min. 
(mW) : ) (°C ) i ) (mA) - a (mA) (deg ) (deg ) (dB ) 


CB 


Note :1.Unless otherwise specified ,the electrical and optical characteristics are typical values. o: Standard products 


Part No. | Application 


— 
a) 
7) 
a0) 
se 
O 
O 
2. 
G0) 
es) 


@For Laser Beam Printers 

Low droop can be achieved with small-package laser, ¢5.6, thanks to design technology unique to ROHM. 

The laser can be used for LBP applications. Low droop characteristic , typ 5%, will improve printing quality. 
RLD-78, MP10,“PP10,“NP10 are specially designed to have high power (Po, max. 10 mW) for high speed printing. 


jr stn avelength Optical /electrical characteristics (Tc=25°C ,Po=3mW) 

Part No. | Application Topr max. ItH é | 6// ps 
eg Cre ee 

| RLD-78MP | 

RLD-78PP LBP 


RLD-78MP 10 

‘ High-speed 
RLD-78PP 10 BPs. 
RLD-78NP 10 


Note :1.Unless otherwise specified, the electrical and optical characteristics are typical values. © : Standard products © : Semi-standard products 


ae 
Error) 
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Laser Diodes 


@For Optical Link 

RLD-85MC/PC oscillate at a wave length which matches the sensitivity of silicone photo diode: the most suitable laser for 
FDDI. RLD-83MF/PF in relaxation oscillation mode and RLD-78MF/PF in self-pulsation mode reduce modal noise in multi-mode optical 
fibers. Their characteristics are very suitable to digital/ analog optical link applications. RLD78MIT/PIT features high 
response, long life, and high reliability, which are favorable for data communications such as Fiber Channel standard. 


Wavelength | Absolute maximum ratings (Tc=25°C) Optical “electrical characteristics (Tc=25°C ) 
Part No. | Application Po’ VR Topr max. Ve IH lop Im 6 | 6// 
(mW) (V) (‘C ) (V) (mA) (mA) (mA) (deg ) (deg ) 
5 2 


mae 


Package“ 


Integrated Basic order 
unit (psc.) 


Condition 


Note : 1.Unless otherwise specified, the electrical and optical characteristics are typical values. . © : Semi-standard products 


@For Optical Disc Drives 

High-power lasers oscillate with stability up to high optical output and exhibit longitudinal multi-mode at low optical output 
(in the reading mode) featuring low noise characteristics compared with conventional high-power lasers. Lasers having 
these characteristics have been thought difficult to make, but ROHM overcame various problems and was first in the world 
to manufacture this type of laser. This series is most suitable for optical disc, optical cards and optical measurement equipment. 


Optical “electrical characteristics (Tc=25°C ) 
Que 
(deg ) 

30 


Wavelngth 
Ap 
(nm ) 
785 


Absolute maximum ratings (Tc=25°C) 

Po Vr Topr max. VE 
(°C ) (V) (mA) (mA) (mA) 
3 55 


Basic order 
unit (pes.) 


o|/s}o|a/9;/919;9/9 S}/o|olo}o|slog};o}o 
DOI WI wWIlnhNI NI NMI NM] NMI] NM HRY HR; BLM! MLM], NM] MI NM 
NO 
on 


~ Part No. | Application m Rank 


RLD-78M20 | Optical disc 


lop Integrated 


Circuit 


i) 
jo) 
oO 


~>|[ja/]?jpy;e;fesjel2riecziefrlereirsjsrzlsic 
Ololololololo!lwolo|o|]olo]o)|o}|wo 


RLD-78P20 | memory and 20 60 35 55 30 
RLD-78N20 | "9N-speed LBPS eT 50 60 35 55 30 
RLD-78M21 785 | 30 x 35 55 30 


30 * 
30 


3 
3 
4 
4 
4 


55 
55 
85 
85 
85 


30 
30 
2 
2 
25 


RLD-78P2 1 

RLD-78N2 1 785 
RLD-78M30 Optical: disc: 785 
RLD-78P30 | Optical card, 785 
RLD-78N30 | Sensors, etc. 785 


785 
60 


1e) 
oO 


o1 
oO 


.¢] 
ol 


oO 


A” RLD-78M35 785 3 50 110 
A RLD-78P35 785 3 50 110 25 
AY RLD-78N35 785 3 50 110 25 


4 
4 
4 


or 


85 
85 
5 


25 0 
25 0 
25 0 


fe) 
() 
oO 


@ 
fo) 
®|@|@ © NIS 
O;O;o; a; a; a;o;oa;o = 


oO 


00] 
@ 
Oo 
Or 
e.) 


4 


RLD-83M31] Osos) disc, |_830_| 40 % 45 5 25 0 
RLD-83P31 | Optical card, | 830 | 40 * 45 85 25 0 


sensors, etc. 830 AO % 


40 


45 85 
45 100 


25 
25 


= 
40 400 25 


Notes : 1.Unless otherwise specifies , the electrical , optical characteristics are typical values. © : Semi-standard products 
_2.Ratings marked with an asterisk (>) are measured with pulses (1 usec, duty1/2) . 


830 


ih 
oO 


© 
(ee) 
(eo) 


aS 
ol 
y 


ee eo 
[e) 
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Safety Considerations 


INVISIBLE 
SEMICONDUCTOR LASER 


= | 


AVOIO EXPOSURE: invesible 
Laser radiation 13 emitted 
{ trom thes aperture 


The light emitted from laser diodes, while almost invisi- 

ble to the human eye, can cause retinal damage if viewed 
directly. Never look directly into the laser beam or through 
any lenses or fibers when the system is operating. crannies 
For optical axis alignment or other operations, we recommend wan oh om 


use of an infrared-sensitive camera (ITV) or to wear protection CLASS Mb LASER PRODUCT 
288 goggles. 


AGHIM Laser Diode 
The product comptes wah 29 CFR 
Part 1040 10 ang 1040 11 

ROHN Co. LITO 


21, Samm Mizosshi cho, Utyo-ty Kyoto 
$13. Japan 


BE L_iquid Crystal Displays li 


Liquid Crystal Displays —————————————290 Custom LCDs———_—————300 


Liquid crystal product lime -------------------- 290 Development Flow Chaart---:-:::-------ree eects 300 
Application ~------------------------rnrrre erence eerie 290 6.081 oe | aca a a ek ee ee ee ae as 300 
Product Designation ~-------------------------n 290 go nt ROE ROE ee vente er er sinCeO Rr ne Peer nee Ren ean roa cee 300 
Recommended Glass Size for Custom LCD----------------------~ 301 
Character Display LCD Modules ———291 
TN Character Modules —-----::-------------e eect 292 Display For Public Information ————————302 
STN Character Modules ~----------------------0 0 292 
16X1 (Reflective ) ----------------c cee ccc eecennttteeneeccenneteteeeeeccee 293 
16X2 (Reflective ) ---------------- cere 294 + 295 
16X2 (Transflective with back light) —---------------- 294 
16X4 (Reflective) : 296 
2OX2 (Reflective ) ccc eecteertteeeetteceteneettccneetennnee 297 
20X2 (Transflective with back light). 297 
24X22 (Reflective ) cere ecttetteeettteeeccnntee 298 
24X2 (Transflective with back light) 7 298 
40X22 (Reflective ) ---------------- ccc rereec eet ectenntceeeenttnneetccentte 299 
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Liquid Crystal DiSDIQYS uum 


Modern society requires more sophisticated , interactive methods to interface with technology. 

ROHM believes that the LCD is the interface that meets this requirement. 

Through many years of R&D and production and our experience with LCD technology, we have improved the functions of 
LCDs and emphasized our capability and performance in meeting everchanging needs. 


Liquid crystal product line 


Standard LCD Custom LCD 


Character Type 


Character Modules Character Panels 


@ Application 


Household electric * Air-conditioner indicators + Electric rice cookers +» Home bakery + Microwaves 
appliances AV equipment; °*VTRs + Video cameras - Video disk systems + Stereos + Clock radios, etc. 


Measuring instruments * Multimeters - Digital meters + Digital clinical thermometers - Digital voltmeters + Testers, etc. 


Traffic telecommunication 
-Cars «Motorbike dashboards + Telephone receivers (car telephones “stand alone telephones) , etc. 


equipment 


OA information and .. a 
; : - Word processors + Typewriters + Facsimiles + Photocopiers + Electronic cameras + Electronic games, etc. 
educational equipment 
alcula : ; : 

c i tO eee * Computer terminals + Personal computers + Cash registers + Scale machines + Electronic calculators, etc. 

machines . 

Medical equipment ME terminals + Clinical thermometers + Pulsemeters, etc. 
- Tabletop clocks’ = Digital watches, etc. 
* Destination sign, signpost, message board and other public signs at airport, station, railroad station, bus stop, etc., and on vehicles. 


@Product Designation 


Additional No. 


RC|M| (2! —LI LJ 
Pa NS crs I cece es 
Product type Mode Lighting Option No. _ Direction of viewing angle 


; P : TN STN Harnéss, 
egmen STN Yellow Mode | Gray Mode Connector, etc. 


panel type or ™ 
7 | STN Character 
eT el 


Blank for panel 


type 


no option 
Transmissive 
Transmissive 
negative 
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Character Display LCD Modules 


ROHM standard LCD modules are designed as a general 
purpose man-machine interface for various electronic as- 
semblies. 

The character module LCD is constructed with an LCD 
panel, driving circuit, display data RAM, character ROM 
and character generator RAM. 

The character module can display the characters sent 
from a microprocessor . 

First, incoming character code is stored in the module’s 
internal display RAM. Then the code is converted into the 

5x7 dot pattern in the character generator and sent to 
the correct display location on the LCD. | 

Display pattern can be 16 characters by 1 row, 2 rows or 
4 rows, or up to 40 characters by 2 rows. 

ROHM has a wide range of products that include LED 
backlight and STN type. 


1) Wide viewing angle and high contrast. 

2) Low power dissipation. 

3) Quick response time. 

4) 5X7 dots with cursor. 

5) Compatible with 4-bit or 8-bit MPU. 

6) 240 types of characters, symbols, and special 
characters can be used. 

7) User patterns can be stored into the internal character 
RAM. 

8) Powerful instructions including “clear display” 
‘cursor ON/OFF” , and character blinking. 

9) Miniature, slim and lightweight -fits into a 
compact assembly. 

10) Operates from a single 5V SUM battery. 

(Except backlight ) 
11) LED backlight type is available. 


SOINPOW 0] Aejdsig s9}9eI2Y9 


Shejdsig je}sAlQ pinbiy 


- 
QO 


| 
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Character Display LCD ModuleS ummm 
TN Character Modules | 


@Quick Reference 


(characters x lines) 
16x11 16x2 16x4 20 X2 24xX2 40 x2 
Character size (mm) : 


RCM2013R 
RCM2025R 


[eevee 
RCM2019R 
2.95 x 4.15 
RCM2038R 


2.95 X 4.85 
RCM2033M 
3.2 X 4.85 
°7X4.85 RCM2030R 
AX4, 
RCM2029M 
d Power supply} Operating 


Display contents 


Character size 
width x height x depth! — width xheight width x height 
(mm) (mm) (mm) 


Drive metho 


(characters x lines) 


63.0 X 20.5 2.95 X 4.85 
61.0 15.8 2.95 X 4.85 
2.95 X 4.15 


Note : > EL backlight is available as option 


STN Character Modules 


@Quick Reference 
(characters X lines) 


16X1 16x2 20 x2 24xX2 
Character size (mm) 


Sea eee RCM7010X 
2x4, 
RCM7011T 
Sie RCM7030X 
1X4, 
RCM7029T 
Character size 


Display contents 
width X height 


Drive method Power supply; Operating 


width x height x depth} — width Xheight 
(characters x lines) (mm) (mm) 


Reflective RCM7034X 80X36X12Max. | 645x138 | 31 x5.76 1/16 —~20~+70 
- Reflective RCM7037X 80X36X11Max. | 645x138 | 2.95x3.8 1/16 5 O~+50 |-20~+70 
texo (Reflective ! 1716 | +5 | o~+50 |-20~+70 
Transflective with backlight RCM7033M 80X36X12Max. | 61.0X158 | 2.95x4.85 1/16 —~20~ +70 
Reflective RCM7010X 116X37x11Max. | 830x186 | 3.2 x4.85 
x - — 


Transflective with backlight RCM7011T 116 X37 X 16Max 83.0X18.6 | 3.2 x4.85 1/16 | +5 | 
Reflective RCM7030X 116 X37 x 11Max 83.0X18.6 | 27 x4.85 1/16 
saxo | __Feflective | : ee 
Transflective with backlight RCM7029T 116 X37 x 16Max 83.0X18.6 |; 2.7 x4.85 


New, 


Note : >< EL backlight is available as option 


292 


@16 Characters <1 Line (Reflective) 
TN Character Modules STN Character Modules 


(Unit : mm) 


RCM2003R 


80.0+0.5 
2Is0£0.5 abe, 
(P2.54X 13)33.0240.3 


[ 14-6 | .QHole me 
es Oo 
No.| No.14 + 


—-o 


I+ 


on 
uo 
I+ 
° 
wn 


8.640.5/% 
on 
12.5+0.5 


31.040.5 2.5+0.5 


13.840.3 
ale 

5.95+0.2 

36.0+0.5 


59.45+0.2 Dot detail 


64.540.3 © - 4- $2.5Hole 


73.5+0.5 


RCM2034R RCM7034X 


SIVIVIPEY INIT IT ISIN ILE oT 


SanpoW O97] Aejdsig 19}9eeY) 


elem 


— 
[=] 
2. 
i -~] 
2. 


80.0+0.5 
2.50.5 75.0+0.5 


| 
cD 
”. 
= 
= 
=) 
= 
=] 
| 


|2Max. 


5.5+0.5 (P2 54 X 13)33.02+0.3 : 
14- ¢ |Ho! 4.5+0.5 
= 5 : 
is } Page 


y ‘i ‘ 
Pe 290 


8.3+0.5 | 59.65+0.2 
4- $2.5Hole J[isto.3 a 


5.840.5 | . 64.5+0.3 


“¢ 


L 
2.80.5 Li 70.7+0.5 i 


13.840.3 8.940.5 
36.0+0.5 


6.59+0.2 12.640.5 
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Character Display LCD MOdUICS quem 


@16 Characters x2 Lines (Reflective ) 


TN Character Modules STN Character Modules 
RCM2037R RCM7037X 


(Unit : mm) 


g0.0+0.5 
__75.0+0.5 
(P2.54x 13)33.02 0.3 


14- 61 .OHole 


[JSSSRSSRSRRRRGEEE 


24.6+0.5 


LOO 


13.8+0.3 9.040.5 


9.3+0.5 57.7+£0.2 Dot detail 


5.9+0.5 | 64.5+0.3 


2.840.5 | 70.7+0.5 


+t 


TN Character Modules 
RCM2033M 


80.0+0.5 


75.0+£0.5 


12,0Max . 
(P2.54 15)38.140.3 


7.040.5 
16- 61 .0Hole 


CULL | | 
WU f 


“Tr 
1}.640.2 9.7+0.5 


15.8+0.3 7.60.5 


+ ) Dot detail 
eee 4~62.5Hole 


7.0+0.5 .O+0. 


0.5+0.5 79.0+0.5 
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@16 Characters x2 Lines (Reflective ) (Unit : mm) 


TN Character Modules STN Character Modules 


14 ite) 5 
ae en EE 01-11-10) 
Ny Gout ee ledied fread Ps, Deen ‘oe, bh ge) 


84.0+0.5 
2.5+0.5 79.0+0.5 


3.75+0.5 71.540.5 


| 
; 


44.0+0.5 


11.6+0.2 


Dot detail 
2- 2. 8Hole 


14-61. OHole 


SaINpOW G97 Aejdsig Ja}9BeY9 


- 
@) 
U 


85.0+0.5 
80.0+0.5 


0.5 


2.54+0.3 


+ 
9.7+0.5 


840.3 7. 
+0.3 


14- J |Hole 


7.88 


31.0+40,.5 


14.4+0.5 56.2+0.2 


11.6+0.2 


(P2.54x6) 15.24 


12.040.5 61.0+0.3 —— Dot detail 


7.9+0.5 . 69.2+0.5 


295 


Character Display LCD MOdUICS ummm 


@16 Characters x4 Lines (Reflective ) | | | een 
STN Character Modules 


TN Character Modules 
RCM2019R 


87.040.5 
2.5+0.5 82.040.5 


(P2.54X 13)33.02+0.3 


14- J 1 .OHole 


2.5+0.5 


14.9+0.5 
17.140. 


ne 


DO 
HEH ann 


LUE 
ECHEEee ee 


60.0+0.5 


°25.2+0.3 
20.8+0.2 


[ 


Dot detail 


2.90.5 [| eee0?_—*d 


10.1+0.5 61.8+0.3 


4- $2.5Hole 
0.15+0.5| 81.7+0.5 


RCM2038R 


77.0+0.5 


72.2+0.5 10.0Max . 


COCO) 
COCO 
CEU 
QUOC 


20.8+0.2 


16-40. 8Hole\>" | Dot detail 


(P2.0X 13)26.0+0.3 
56.2+0.2 
61.8+0.3 
72.0+0.5 


+0.5 


10.4+0.5 


12.6 
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@20 Characters X 2 Lines (Reflective ) (ia care 
TN Character Modules STN Character Modules 
RCM2010R RCM7010X 


116.0+0.5 


108.040.5 


6.88+0.5 


8.75+0.5 


ceo 


o 


i] 
S 


29.4+0.5 
37.0£0.5 


GOOOOOSD + Z 


+. 


*OOOOSS 


= 
o 
=z 


(P2.54X6)15.24+0.3 


x 
o 


Dot detail 
2540. 73.5+0.2 
14- @ tHole [esee 2 4- $3.5Hole 


13.5+0.5 83.040.3 


8.8+0.5 92.4+0.5 


TN Character Modules 
RCM2011M 


SOINPOW O97 Aejdsig saj9eeY9 


EJ 


4 aes ene # 


aM % Bae 


Ro GRR. SASS SENS ' Shey a y e BRR HL WRB BRE pe 
all 5 e! : : ‘ P le " ral. i = | age _ ‘< 


4 
a, bal 3 


; ® 
“ Seer nafee ~ a pel on *, ptnbe 


RB BAG ‘hei * nea 


if 


- 
9) 
O 


116+£0.5 


16.0Max. 
108+0.3 


6.88£0.5 


[ 


(P2.54X6)15.24+0.3 


Dot detail 
73.5+0.1 


14- @ |Hole 
83.040.3 4- 3.5Hole 
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Character Display LCD MOCUICS ummm 


@24 Characters X 2 Lines (Reflective ) 


TN Character Modules STN Character 
RCM2030R : | RCM7030X 


(Unit : mm) 


116.0+0.5 
108.0+0.5 
16.85+0.5 11.0Max. 


| 
2.54+0.3 4.2+0.5 
—1.5+0.5 


No.14 No.13 
Se Weeden? ee ee et ee cee tee | 
No.2 No. | are eee eee 
co = af 
16.85+0.5| | | | 76.340.2 re 
_ l4-¢lHole 3540.5 83.0+0.3 | [isto ee 


8.8+0.5 92.4+0.5 


r 


7 


CXOKS 
29.0+0.5 


18.6+0.3 


| 11.6£0.2] 8.7+0.5 


6000 
| DOOOEOO* 


rr 


a 
(P2.54X6)15.24+0.3 6.88+0.5 


Dot detail 


@24 Characters X 2 Lines (Transflective with backlight) 
TN Character Modules STN Character Modules 
RCM2029M RCM 7029T 


116.0+0.5 


108.0+0.5 


16.0Max. 
2.54+0.3 


1.540.5 10.t+0.5 


a a 
t w Ne 
oO 
‘ Dot detail 
1.6£0.3 


5.2+0.5 


.24+0.3 [sma 


1).640.2) 8.70.5 
37.0£0.5 


18.6+0.3 


C 


OXOKOKGKONE 


— 


(P2.54x6)15 


16.85+0.5 76.3+0.2 


4- $3. 5Hole 
14- d iHole 13.5+0.5 83.0+0.3 


8.8+0.5| | 92.4205 
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@40 Characters x2 Lines (Reflective ) aiantecan 


TN Character Modules STN Character Modules 


182.0+1.0 


175.0+0.5 _ 


4- $3.5Hole 


1.50.2 


15.340.3 


(6.5+0.5 147.5+0.2 


(P2.54x6)15.24+0.3 


13.2+0.5 154.0+0.3 


9.840.5 160.940.5 
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Custom LCD 


-ROHM provides custom panels and modules with a wide variety of display modes and connecting methods in order to meet 


customer needs in applications of both consumer and industrial products. 


@Development Flow Chart 
Discussion On 
Specification 
Specification Study 
Cost Estimation 
Unit price, development | 
(costs, specifications , ) Prototype Brodliction 


Customer 


Joint operations 


schedule, etc. Sample 


ROHM custom LCDs are designed, fabricated and delivered as follows : 


1. Specification. 

Send us your specification. ROHM may need art work film, pattern layout, circuit and interface spec. 
2. Quotation and specification study. 

ROHM will provide you information on price, development cost, specification and delivery schedule. 
3. Specifications and feasibility study. 

Customer and ROHM agree on final specification and to produce samples. 
4. Design, development and evaluation. 

Rohm designs, develops and evaluates the samples. 
5. Customer evaluation. 

Customer evaluates sample, approves and places production order. 
6. Mass production. 

Upon receiving the order, ROHM takes necessary steps for production. 


@Product | 


Character Contact Pin 


Panel 
(LCD Panel only) Segment 
Graphic 


Flexible Printed Circuit Board — 
Glass Print 


Color Filter 


Character BackLight (LED + EL + CFL) 
Segment Wire Harness 


Graphic Connector 


Module 
(With Controller Driver) 


; Transmissive 
Negative ; 
_ Transflective 


Transmissive 
Positive Transflective 
Reflective 


Transmissive 


Yellow 
Transflective 


ay Reflective 


Blue Transmissive 


Transmissive 
B/W Transflective 


Reflective 


@Recommended Glass Size for Custom LCD 


ROHM suggests the follow glass sizes in order to provide custom LCDs with the most efficient cost performance. 
Additional LCD glass sizes may be ordered by special customer request. 


<< ferro ora 
Single in-line > <Pin Dual in-line > 


@Pin Single in-line 
Specify Type | or Type ll 


Width (mm) 


; 
= 
x 


oO 

o) 
: 
N}@olalAl a] wn 
O;A,O;SO INN 
oOl=1nl}|oalo|ry 


@Pin Dual in-line 
Specify Type ! or Type ll 


= 
091 wojsng 
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Display For Public Information ss 


<New Products > 


Unique high contrast, wide visual field LCD displays designed and manufactured by Rohm to offer new public . 
applications . | 
These LCD units are suitable for use as public signboard and information boards. 


Public information boards and signboards must positively operate and have reliable performance under 
exact conditions in various environments. | 

This means that those display units must be easily visible at wide range of angles. 

ROHM public LCD displays have been installed at various locations because 

they can offer satisfactory display functions and meet most stringent specifications . 


@ Applications 
Destination sign, signpost, message board, and other public signs at airport, railroad station, bus stop, etc. 
@Features | 


(1) Wide visual field, high contrast and quick response 

(2) Compact and light weight to fit into verious display units 
(3) Positive or negative video 

(4) Low power consumption 


Available in various sizes, dots and background colors to meet custom specifications for specific application. 


No. of dots 


Outside dimensions Effective visible area 


CXL width X height width X height width x height 
(dots) (mm) (mm) (mm) 


a RCU1209U 24X24 88.0 X 81.5 97.0X 135.0 91.0 85.1 


@24%X24 dots (Transmissive negative) 


RCU1209U . 


Character size 


Lighting 


et 
ee 
BS 
ba 
3 Bk 
a@ 
fa 
ae 
ae 
ae 
se 
aa 
aa 
id 
2a 
J 
ae 
i 
28 
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Riese Printheads iii, 


Thermal Printheads —————————————————304 LED Printheads ——————____—_—___—_—————323 


OM | nea ac aa ae 304 OF FEA CS ITVS sees eee ese eerie ettias 323 
OP TACSIINCS pene ere 305 FOr page: PrinteI sso ae es 325 
For plain paper facsimiles — rr 307 
For thermal transfer page printers —---------------- 308 Contact Image Sensors——————————_328 
For small printers: 309 FOOT CACSUTUTIS oes aaa ete eee te 328 
For small high speed printers —--—--------------- rr 311 
For Chart recorders rrr rrr rrr 314 
For large format printers rrr 315 
For flat printing primters - rrr 318 

SHORE Ee eB Ee 319 
For alphanumeric printers rr 320 
FOr WOrd PLrOC@SSOPS rrr tcccnesce 320 
FOF Tal PRMtNG oem ee eri eee 322 
For high speed printing on bond paper 322 
FOF TARO WINNS sea es eon 322 
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Thermal Printheads 
Line type 


@Quick Reference 


Print width 


- Dot density (dots//mm) 
(inches) 7.52 


wt es 


ae eee ae eee 


KEO802-A1S KL1002-B4S 


KF2002-J1S 


eeeaie KF2002-C1S 
KF1502-C1S aie re a KM2002-A1 
NE2002-A1 


NM2002-A3 


003-C1S 
KF1503-C1S KF1903-C1S ae andy 
KM1503-A1 KM1903-A1 saisos 16 
| KF2004-C1S 
KF1504-C1S KF1904-C1S KM2004-A3 
: Reena ea KM1504-A3 KM1904-A1 NE2004-B1 Ba 
NM2004-A3 


KF2008-B1S 
KF2008-HEA 
KF2008-HE 
KF2008-HR 
KF2008-KA 
KF2008-RA 
KF2008-GA3 
KF2008-GB3 


KF2010-HE 
KF2010-HR 
KF2010-RA 
KF2010-GA3 
KF2010-GB3 


KF2024-C1 | KF3024-A1 KF4024-A1 


KF2036-B1 | KF3036-A1 —s |: KF4036-A1 


Dot density Approximate print width 


- Pf tf 


@Product Designation 


KF3008-HR 
NB3008-C3 


Series name Specification code 


|08 | 80 DPI 


KL 
KE | Thick film standard type 
KF 


Thick film, intelligent type 
| NB [Thin film standard type 


Thin film, intelligent type 
Thin film real edge type 


2 | 12 inches | 
4 | 24 inches | 


o) 


oO O1o1o 


O;npl;— 
oO) 


@For facsimiles 


R series is a compact version (roller diameter 14Max.) of H series (roller diameter 18Max.). 
G series is fabricated on a ceramic substrate directly equipped with special connectors. 


Dot density Effective print width 
(dots /“mm) (mm) 


Part No. 


KF2008-RA 
KF2008-GA3 


(Unit : mm) 


KF2008-HEA 


10.5Max. 
5.85+0.3 


DOT 1728 


KF2008-HE KF2010-HE 


Ph Sb dd dd odode Kk 


KF2008-HE 


10. 5Max , 


Ce | ae | as 


speayjuiig jeway | 
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Thermal Printh@@CS uum 
Line type 


@For facsimiles (Unit : mm) 


KF2008-KA | | | . - 


8.65Max. 


DOT 1728 


COOC000000O COCO0000O0) 
[ies aera 


KF2008-RA 


10.5Max . 


5.85+0.3 
4.85+0.3 


a NE ESSE COTT: 


os TET KrROOG RA | ——_WFROTORA 
230.5+0.3 270.5+0.3 


SS 


KF2008-GA3 


tens KF2008-GA3 KF2008-GB3 KF2010-GA3 KF2010-GB3 
ee 
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@For plain paper facsimiles 
HR series is a version of HE series, employing partial glaze. It is effective for thermal transfer printing. 


Dot density Effective print width Average resistance | Operation voltage Weight 
Part No. idotsarn) Gann) Number of dots (a) Ty.) Number of strobes (g) 


(Unit : mm) 
KF2008-HR KF2010-HR 


a a a a ee a: ee) 


KF2008-HR 


10.5Max. 


000000000 ooocsoocso0 


a Ne SN eS Se 


speayjulig eWay) 


speaujuid 
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Thermal Printheads 
Line type 


@For thermal transfer page printers 
NB3008-C3 is fabricated using thin film process. 


KF3008-HR is a compact design, almost the same printheads for facsimlies. Both serieses employ partial glaze. 


Dot density Effective print width Average resistance | Operation voltage 
Part No. Number of dots Number of strobes 
(dots, 7mm) | (mm) Typ. (V) 


(Unit : mm) 


KF3008-HR | 


10. 5Max. 


230.540.5 


5.85+0.3 
6.8340.3 216.83240.2 


+ 
DOT 2560 | | . pasaee ec 


19.8340.2 


(157.5) 


224£0.2 


4.4+0.25 


NB3008-C3 


DOT 2560 


13.42+0.3 


16.83+0.2 (4) 


16.5Max. 


@For smail printers 
C1S Series allows selection of resolution (6 dots//“mm, 7.5 dots//mm, and 8 dots//“mm) among printheads of the same profile. 


D Effecti t width C h 
Baik Ne. ot density ective print wi Napanee ceeuioe Average resistance | Operation voltage siti ieee oe arenas Weight 
(dots /mm) (mm) —s ae (V) ——— 


sa 


KF1502-C1S 
KF1503-C1S 
KF1504-C1S 
KF1902-C1S 
KF1903-C1S 
KF1904-C1S 
KF2002-C1S 
KF2003-C1S 
KF2004-C1S 
KL1002-B4S 
KL1003-B4S 
KL1004-B4S 


a 
a 


7.52 102.1 


56.0 
80.0 


eso se 
eo 


it 
Oo 
io) 
We) 
aS 


© 

co 

i | 
o) o) 
oO vo) 
nN ND 
saged aed] oa 
ro) vo) 
on 


(Unit : mm) 


KEO802-A1S KEO803-A1S KEO804-A1S 


KEO802-A1S 
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Thermal PrinthC@CS uu 
Line type 


@For small printers — 


(Unit : mm) 


S 


ens ETB] KFIOD CIS | KFISOS-CTS | KFISOACIS | KFTOOR-CTS | KFIO0R.CIS | KFTOOGC1S | KFZOOZCIS | KFO00S-C1S | KFZOOACIS 
a ee a ae OO I ee 
[es |e; [aa [62 ~*| Cwatt CdS 
[eden [to | encore | 7eeoe | ioziaa | 66 | 60 ~*«| tos 


KL1002-B4S KL1003-B4S KL1004-B4S 


[ens P| _ncrooaeas | _Kii00s6as | _KLi00aes 
a 

Pe ee al eee 

Pe! 


7 - 88 
04 
ee 
[ssi 
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@For small high speed printers 
High speed recording printheads containing a history control IC developed by ROHM. 


Dot densi Effecti i i ti 
Part No. ot density ective Prat width Number or-dets Average resistance | Operation voltage Nenbecearauebee Weight 
(dots “mm) (mm) (Q) Typ. (V) (g) 


a a ae ee ee ee a ee ee eee eee 
pkmiso4as | 605 | 10568 | 
pKmigozat | 792 | tt 
ae Ee ae ee 
BT a ee ee ee ee ee 
Lao ee 
ae 
J ees 
a 


Ae) 


@ 
00 


gl 
oO 


@| 
0 | W 


0 
08 
| 
a 


ss 
aA/oin 
alolo 


D1 D| nn 
ony; oy Oo 


(Unit : mm) 
KM1503-A1 KM1902-A1 KM1903-A1 KM1904-A1 KM2002-A1 


Pee SA CS Ce KM1904-A1 ae 


a | Se DC 
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Thermal Printh@@CS quae 
Line type 
@For small high speed printers 


(Unit : mm) 


BEN 


KTHOO32-0 


12.840.2 


DOT 640 


—[_issss: JH 


17.8+0.2 


7 os yee 


Pryyerryyy) eo00000 


[ad eh ead ad ed LET SD ad ha 


KM2004-A3 


118+0.5 
104 


DOT 832 


17.8+0.2 
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(Unit : mm) 


KM2006-A3 


AL OZ R2 Te 
3 $6 GMS a 


KTH -0028- 0 


SS Se 
8+0.5 
\. 17 
(9) 160 
DOT 1280 


52Max. 


4.5Max . 


17.8+0.2 


124+£0.3 


NM2002-A3 NM2003-A3 NM2004-A3 NM3004-A3 


NM3004-A3 
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Thermal Printheads 
Line type 


@For chart recorders 


Designed to plot on recording charts (especially for medical applications ) 


Dot density 
Part No. (dots,//mm) 


KF2002-J1S 
KF2005-B1S 
KF2008-B1S 


(Unit : mm) 


KF2002-J1S KF2005-B1S ; 


KF2005-B1S 


DOT 1728 


DTT 
2.54 || | 
16X2.54=40.64 


@For large format printers 
ROHM's proprietary PCB joint technology makes it possible to produce larger size printheads from 24 to 36 inches. 


Part No. Dot density Effective print width Numbear-of-dote Average resistance | Operation voltage Numbercat Stobas Weight 
(dots “mm) (mm) (Q) Typ. (V) (g) 


(Unit : mm) 
KF2024-C1 
619 
SaaRaaRiEEiaee ——— SSEaREanenanies area ar Re ar Semen an Se > 1140.5 
601.472 == 
920.5 
(66) | (66) (3.945205 
(202) (202) 14.945+0.5 
emul] 
— 
& 
= 
i 
— 
KF2036-B1 el 
ce 
> 
QQ. 
~” 


“U 
ma 
a | 
ot 
ey 
qe] 
ad) 
©. 
dp) 


uoleusisag 
Jonpolg 


920 


902.208 
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L \ ", \ 
(230.636) i (70.1) (230.636) . : 13.945+0.5 
14.9450. 5 
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Thermal Printh@@CS umm 
Line type a 
@For large format printers (Unit : mm) 


KF3024-A1 ; | 


640 


DOT 7168 


/103.5648+0.5 
120+0.5 400+0.3 


59540.3 


KF3036-A1 


950+ | 


910.6944 
DOT 7168 DOT | 


15.5 


d [ieee RT M4 
off 
® ® cB ® ® ® ® G0 8 ® ® ® ce ® ® ® ® 0°: 6 @|6 ® CB ® ® 6 ® @2° 8 ® 


10.34724£0.5 


255.3472+0.5 , 10+0.3 


275+0.5 . 400+0.3 


(30) 890 +0.3 


316 


> mm) 


(Uni 


KF4024-A1 


DOT 9728 


(821) 
(891 °€€1) 


(866 £2) 
(692) 


(12&) 
(200° 98£) 


epee 
680°21S 


(22.5) | 


108.864+0.5 
120+0.5 


i0+0.3 


400+0.3 
595+0.3 


KF4036-A1 


Thermal Printheads 


easiavenl=ysle(s 


(99) 
(9S€"08) 


(981° 102) 
(L02) 


(le) 
(22° 68€) 


(S0°01S) 


(1) 


(VEL) 
(v18°8Z) 


ae 
$88) 


263.296£0.5 


400+0.3 
890 +0.3 


275+0.5 


18.296+0.5 
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Thermal Printheads. 


Line type 


@For flat printing printers 
Heating element located at edge of PCB (NE2002-A1, NE2004-B1) and real edge heating element enable printing on a flat plane. 


Dot density Effective print width Average resistance | Operation voltage “ - 


(Unit : mm) 
NE2002-A1 NE2004-B1 


NE2002-A1 


Serial type 


@Quick Reference 
Dot density (dots/“inch) 


Number of dots 
NSO907-D1 
NSOS07-T1 
NA2418-A1 
-A1 


NA4818-Y1 


NV5836-A1 
NC6436-A1 


@Product Designation 


Series name Total number of dots Dot density Specification code 


nS [oe] 2 aots | 
NA 
Nv 
NG 
[ea [64 cots 
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Thermal Printheads 
Serial type 


@For alphanumeric printers 
Low cost, low density thin film serial printhead, typically designed for low end alphanumeric printers. 


Part’ No: Dot conetly Effective pint width Sieben or agE Average resistance Operation Voltage Weight 
(dots // inch) (mm) (Q) Typ. (V) (g) 


(Unit : mm) 


NSO907-D1 NSO907-T1 | 


2+0.2 0.6Max. 


|tems Part No. NS0907-D1 NS0907-T1 


fae ee ee ee 
Doe IE oe I 
eee 3125 


@For word processors 
High quality printhead can print on paper having 10 sec and higher smouthness. Also prints on thermal paper. 


. . mee ay 
Part No. Dot Gerety Effective print width eee ae are Average resistance Operation Voltage Weight 
(dots /inch) (mm) (Q) Typ. (V) (g) 


a a 
o | 


NV5836-A1 


(Unit : mm) 


NA2416-A1 


0.64+0.06 
0.52+£0.05 


NA2418-A1 NA2418-J1 


0.64+0.06 


NA2418-A1 


@For word processors (Unit : mm) 


NV3224-A1 


Ln 
° 
° 
+l 
) 
rs) 
°o 


NA4836-A1 


0.4Max. 0.64 


0.52+0.05 


NA5836-A1 


0.52+0.05 


(fo) i 
m 21.5Min. 
4.5 


ale 


SpeauyULd |euuell| 


“U 
ne 
iJ 
at 
Pa 
qe) 
fab) 
co 
wm 


uoneubisag 
yonpold 


Page 


319 


321 


322 


Thermal Printheads 


Serial type 


@For flat printing 
Heat element is placed in parallel with lead take-out to enable the handy printer print on plane paper. 


ff t 
Part No. Dot density Effective print width separ ordeals Average resistance Operation voltage Weight 
Se inch) (mm) ——— Typ. (V) 2 


| NA4818-Y1 8-Y1 aa ee 753 


(Unit : mm) 
NA4818-Y1 


a a ee 


(409.8) 


35 | caoy| | loseezbins 


@For high speed printing on bond paper 
The heat element on special glaze allows printing on 2-sec or 9-sec bond paper without any special process. 
Concentrated piessue saves power. 


Part No. Dot density Effective print width NitmnbOE SF dels Average resistance Operation voltage Weight 
(dots /inch) (mm) ——— Typ. (V) 2 


(Unit : mm) 


NC6436-A1 


43.75 (10) 43.75 0.52+0.05 


@For tapewriters 
Plane printing printhead NA4818-YA with IC suitable for use on tapewriter. 


Part No. Dot density Effective print width - uber eros Average resistance Operation voltage Weight 
(dots /inch) (mm) ——— Typ. (V) 2 


(Unit : mm) 
NV4818-YA 


| 5 Max. 


0.64+0.06 


LED Printheads I intl 


@qQuick Reference 


Dot density (dots/“inch) 
200 240 300 


JE2008-SSBA JE3008-SSBA 
JF2008-SSC JF3008-SSC 


10 | 10 (B4) JE2410-SSBA 


@Product Designation 


oe)-SEEE 


Series name Dot density Approximate print width Specification code 


Miniature LED head 200 DPI | 08 | 8 inches | 
Super Compact LED head 240 DPI | 10 | 10 inches _| 
300 DPI 


@For facsimiles 


LED printhead designed to use on Gill plain facsimile. 
JF2008-SSC is a compact version of JE series. 


Effective | Wave lenath | Light emitter | Light emitter | Number of | {ight output | Light output 
Dot density we ae eas pitch light emitters us w/ sa Number of strobes 
(um) (zm) (dot) (%) 


ie > mm) 
JE2008-SSBA 


DOT 1728 


22.6Max . 


Equivalent Circuits DoT 1728 


ee 2 


t6VIOwF _ 


STR |} 
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STR 3 
STR 4 
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LED Printh@@CS qummmmmmsnsnsssse 


@For facsimiles © (Unit : mm) 


JF2008-SSC | | | | : 


270Max. 
5 259 | 
one 216 
18.2 (216) DOT 1728 


HRS DFtl-8DP-2DSA 


Equivalent Circuits 


324 


@For page printers 
LED printheads that fit on low end, small page printer. 


Effective Wave length Light emitter | Light emitter | Number of i Light output 
print width dimensions pitch light emitters dispersion — | Number of strobes 
(um) (dot) (%) 


JF3008-SSC 


(Unit : mm) 


JE3008-SSBA 7 


263Max . 


18. 6Max, 


DOT 2560 


SUP NE Rosen enna eee mene RR: 


= ei 


100 HRS DF|1i-8DP-2DSA 


HRS DFI1-4DP-2DSA 


Equivalent Circuits 


DOT | DOT 2560 
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LED Printh@@CS uum 


@For page printers | (Unit : mm) 


JE2410-SSBA 


293Max . 
284 


13.4+0.3 (257.3) 


DOT 2432 


HRS DF | 1-8DP-2DSA 


Equivalent Circuits 


DOT 2432 


Vpp O 
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STR | >—| 
STR 2 
STR 3 
STR 4 
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JF3008-SSC 


__270Max. 


259 


(211.2) 


HRS DF|i-8DP-2DSA 


Equivalent Circuits 


DOT 2496 


(Unit : mm) 
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Contact Image S@CNSOlS eq 


@ Quick Reference 


Effective Pixel density (pixels,/“mm) 
reading width Reading speed 
(inches) 8 


re 1A2008-SSG 
IA2008-SSH 


@ Product Designation 


ae) Ele) Glel-tsisle 


Series name Pixel density Approximate reading width Specification code 


Contact image sensors 200 DPI | 08 |8 inches | 


@For facsimiles 
Contact image sensors to meet an increasing demand for plain paper capability GIll facsimiles. 


Pixel density Reading width LED Wave length Reading speed Number of pixels ae Typ. 
Part No. Paper size 
(pixels /mm) (mm) (nm) (ms //line) (pixel) 


1A2008-SSC 


(Unit : mm) 
1A2008-SSC 1A2008-SSD 


PIXEL | 


2-2 


1.25+0.15 15.54+0.2 


Q9OOO9O000 J} 


LZ 


(Unit : mm) 


IA2008-SSG_ IA2008-SSH 


19.2+0.6 


15.05+0.3 
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MEMO 


Ree Resistors hii. 


Surface Mounted 


Thick Film Rectangular Chip Resistors(MCR)——332 
Chip Resistor Networks(MNR) 336 


Temperature Sensitive Chip Resistors(MTSR)—340 


Trimmable Chip Resistors(MCL) 342 
Chip Trimmer Potentiometers (MVR)—————344 
Leadiess Carbon Film Resistors(LLR)———— 346 


Standard products » Semi-standard products » Custom | 


To make it easier for the customer to select the type of product best suited 
to his needs, we offer Resistors in three types : 
(1) standard, (2) semi-standard, and (3) custom. 
(1) Standard products 
An inventory of these products is maintained so we can respond to customer or- 
ders quickly. 
(2) Semi-standard products 
Theses differ from standard products in that an inventory is not maintained, 
and therefore,a certain amount of time is required to fill an order. Please 
consult with the company before ordering these products. 


Carbon Film Resistors(R ¢ F) 350 
Metal Film Resistors (CRB) 354 
Metal Oxide Film Resistors (CRH) 358 


Resistor Networks(RM « RY) 361 
RC Networks(RC) 365 
Resistor-related Products(JPW - LW)—————%66 


(3) Custom 
Custom products are developed and manufactred based on specifica- 
tions prescribed by the customer. Since these are special specifi- 
cation products, they require more time to deliver than do semi- 
standard products. Please consult with the company before ordering 
these products. 
@Please note the following when submitting an order. 
The amount of an order must be in multiplies of the basic order unit. 
@introductory remarks 
© : Standard products 
© : Semi-standard products 
A : Custom 
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Thick Film Rectangular Chip ResistorS(MCR) sues 


(JIS Standard : JIS C 5223) 
ROHM was the first in the world to develop rectangular chip resistors and is now offering 7 series of reliable chip resistors 
ranging from MCRO1 (1.0mm x0.5mm) to MCRi00 (6.8mm xX3.2mm) . 


@Dimensions list (Unit : mm) 


MCRO1 MCRO3 MCR 10 MCR 18 MCR25 MCR50 MCR 100 


2.0 


1.0 1.55 
(on re fh) FH 


1005 1608 2012 
(0402) (0603) (0805) 


Enlarged 
(X3.0) 


Note : 1. 4-digit numbers in the dimensions column are sizes in mm and parenthetically in inches. 
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Power rating (70°C ) Maximum working voltage (V) | Resistance tolerance | Temperature coefficient Pestance rane ambient temperature (°C) 


1/16W (0.063W) 


MCRO3 


MCR10 


: _— 
— 
MCR50 


MCR 100 


1/10W (0.100W ) 150 


1/4W (0.25W) 


1/2W_ (0.50W ) 


200 


1.00W 200 


Notes :1.Jumper chips of the same shape are available (50mQ Max.) 


F (41%) 1000 ~2.2MQ, 
) 1002 ~3.3MQ 
) 2.20 ~3.3MQ 


1000 ~ 2.2M0Q 
1000 ~ 2.2MQ 
1.00 --10MQ 
3000 ~2.0MQ 

75Q ~1.0MQ 
100 ~2.2MQ 
100 ~2.2MQ 
0.680 ~ 10MQ 
240 ~ 2.2MQ 
0.470 ~10MQ 
100 ~1.24MQ 
1.00 ~2.2MQ 
1.00~2.2M0 
0.390 ~ 10MQ 
100 ~10MQ 
0.390 ~10MQ 
390 ~1.0MQ 
100 ~1.0MQ 
0.470 ~3.3MQ 
5.60 ~ 3.3MQ 
0.250 ~3.3MQ 
100 ~ 180kQ 
9.10 ~ 180k © 
1.00 ~560k Q 
102 ~ 330kQ 
0.680 ~ 560kQ 
10O~ 82kQ 
0.68.0 ~ 100k Q 
240 ~ 100k. 
0.68.0 ~ 100k 2 


G (+2%) 
(+5% ) 
(+5% ) 


(+ 200ppm/“C ) 
(+ 100ppm/"C ) 


(+ 1% ) 
(+1% ) 
(+2% ) 
(+5%) 
(+5%) 
(+10% ) 
(+1%) 
(+ 1% ) 
(+5%) 
(+5% ) 
(+10% ) 


(+ 200ppm/"C ) 


(+100ppm/’C ) 


(+ 200ppm/“C ) 


(+ 1% ) 
(+5% ) 
(+5% ) 
(£10% ) 


(+ 200ppm/"C ) 


2.Some resistors made to resistance tolerance of J (+5%) have temperature coefficient of W (+200ppm/C ) 


3.Resistors around max. or min. resistance extreme or resistors of F grade MCRO3 and MCRO3 are made to the custom specification . 


(Except for)MCRO1 


L 


oo 
[i 


@Product Designation 


Part No. 


MCR | 


Packaging and forming specifications 


| PZH MCRO3// 10/18 /25,/50// 100 *) Polyethylene bag 
u 
rea | wroa/o/e 


MCRO1 : | 
aper tape ree 
EZHU | MCRO38/10//18 Taping e . 
JZHU MCR25,/“50// 100 Embossed tape reel 


(Unit : mm) 


+0.05 
—0.10 


+0,15 
—0.10 


3 or 4 digit IEC coding system 


Nominal resistance 


elCH 
eee) BS cnn 


Resistance Tolerance Temperature coefficient 


+ 100ppm/“C 
+200ppm /°C 


+250ppm /“C 
or 
General use 


Applicable to precision type 


Uuayed pue7 


Page 


Siojsisey diye) JejnGueyey wily yoIyy = 


U 
( 
W 
ep) 
om a 
oe) 
— 
Ww 


333 


Thick Film Rectangular Chip Resistors(MCR) summa 


@Packaging 


: : Standard product + Semi-standard product 
Part No. Packaging type Packaging style 


Quantity /Package (pcs) | Quantity/Unit (pcs) y (25%) | 
J (45%) |G (42%) |F (+ 1%) 
MCRO1 Tape & Reel Paper tape reel M | © | Oo | (2mm Pitch) 
Polyethylene bag 20,000 Lt 
MCRO3 


Code 


S 


Z 
PZH 
Polyethylene bag PZH 20,000 2.000 
MCR10 
PZH 
H 


PZHI 10,000 


Tape & Reel Paper tape reel EZHU 5,000 Fo 


Polyethylene bag 20,000 2,000 
MCR18 Tape & Reel Paper tape reel EZHU | 6000 Jf 
Polyethylene bag | PZ 10,000 1,000 
MCR25 
Tape & Reel Embossed tape reel JZHU 4,000 Po 
Polyethylene bag | H 10,000 4,000 


Z 
7 
© 
PZ 
Tape & Reel Embossed tape reel JZHU 4,000 © 
Polyethylane bag PZH 8,000 1,000 

MCR100 

Tape & Reel Embossed tape reel JZHU 4,000 [ee © 


©:Standard product ©:Semi-standard product 


@Packaging Specifications (Unit : mm) 


Paper reel 


10.0+1.5 


$13+0.5 


$178+2.0 
1.75+0.10 


je —— 


Plastic reel 


$178+2.0 


Cardboard Chip resistor 


33 4 Marking 


(Unit : mm) 


MCRO3 MCR10 MCR18 


Ree re 


Sprocket hole - 
Paper reel 3 


10.0+1.5 
° 
+ 
° 
nm 


+ 
4.0+ ae 
Packer =) oe ooo 


1.0 


$13+0.5 


8.0+0.3 (03) 


$178+2.0 


— > Feeding direction 


Pus) MCRO3 | MCR10 | MCR18 
+0.20 +0.10 
1120s 1.6507) eS 
+0.20 +0.15 


Bulk Case 


Chip resistor 


Thermo compression cover tape 


1.1 Max, (10.18 


Plastic reel 


Cardboard Chip resistor 


$178+2.0 


Slider 


Shutter ie MCRO3 MCR10 MCRI18 
36 
aaa seers 
110 


25,000pcs/case | 10,000pcs/case | 5,000pcs/case 


Marking 


MCR25 


Paper reel 


10.0+1.5 


Sprocket hole 


~13+0.5 


$178+2.0 


Pocket 


Plastic reel vccnioiay Chip resistor 


: Embossed component compartment 
Thermo compression cover tape : 


Embossed tape Chip resistor 


¢$178+2.0 


Marking 


MCR50 MCR100 


Sprocket hole 
Paper reel 
2.00.05 


Lo 
LALA 


14,041.5 


Chip resistor 
Thermo compression cover tape i ll lich ll 


Embossed tape Chip resistor 
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a 
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Chip Resistor Networks (MNR_) suum 


The smallest new chip resistor networks are now available. MNRO2 is the smallest resistor network in the world and the MNR@5 fits into 
high density applications to facilitate building highly reliable,compact industrial equipment. 


@Dimensions list 


(Unit : mm) 


Actual size 


Enlarged 
(x 2.0) 


Note : 1. 4-digit numbers in the dimensions column are sizes in mm and parenthetically in inches. 


| Part No. — |Noof elements} Power rating (70°C) Maximum working voltage (V) Resistance tolerance Operating ambient temperature (°C) 
Pwnnoz [2 | 006sw Doves 
100 ~1MQ 
runese [2 | a0eaw/Deves 
(E12 Series) 
Punece [2 | a0saw//Deve Soa ee 
J (+5%) 
Punes [4 | 0080017 evies ec ee 
Pwnecs [a | a0ew /Deves Sia 
MNR78 0.063W /Device 1000~330k0 (E12 Series) 


@Product Designation 


Part No. 3 


_ Packaging and forming specifications Circuit Resistance Tolerance Nominal resistance 


| A | MNR02/12/14/32/34/38 
Per [owes 


| P2 | MNR12/14,/78 
Bulk Polyethylene bag 
| Ps | MNRS2//34//38 
Paper tape reel 
| EO | MNR12//14 
Taping 
MNR34//35 


3-digit IEC coding system 


Embossed tape reel 


Adhesive paper tape reel 


MNR38 
MNR78 


336 


(Unit : mm) 


0.25+0.1 


[una [163-030 162076] 052070 [od=020/05=076| oaMax | 060 
fawraz [26:20.20|312020 p.s20.o|0520.20[06=020) asMax, | 197 _ 


Equivalent Circuit Diagram Equivalent Circuit Diagram 


MNR14 MNR34 


N 
oO 


= 
This marking is example for MNR34 series. 


[unr [3220770] 16=070.so=1e]os=020|05%076] 03a | 090 | 
[wna [5.2:20.40[212020 .sszoso]os20.0|00=020] osMax. | 127 | 


Equivalent Circuit Diagram Equivalent Circuit Diagram 


(R circuit) (S circuit) 
10 6 10 


R,=R2=R 3=Ra4 


°o 
+ 


Bes 
° 
+l 
* 


nee 0.55+0.1 


10.2+0.2 


Equivalent Circuit Diagram Equivalent Circuit Diagram 
(S circuit) (L circuit) 


16 9 
a 2R 
2R 2R 
8 l 8 


Circuit can be configured to customer specification. 


16 
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Chip Resistor Networks (MNF) sues 


@Packaging 


ey type Packaging style eae SE, pcs) | Quantity/Unit (pcs) Standard product « Semi-standard product 


Polyethylene bag 20,000 2,000 


a eal 
| 
ee 
Paik | Poets beg rs 0c | 2c 
[Tang | Embossed tape eet ——SSSCSC~*~idtCSC*‘“<S~SaO 
uk | Pobetviene bag —~=SC~=~“~*‘“~*~*dCSCSCSSCSC*dSCSC | 
[Tasing | Embossed tape eel SiS 
ae a ee 
rk | Powetvene bag —SSSSCS~dC*‘“~éis CSCS” 
SS 
ae 
[ening | Achesvo paper ape wal 


. iad ‘ © : Semi-standard product A : Special specification 
@Packaging Specifications (Unit : mm) 
MNRO2 
fet —SsSOSOCSC‘“CSCSSCSCSidC SSCS 


Paper reel : Plastic reel 


Sprocket hole 


4 
x : : ~~ Feeding direction 
Thermo compression cover tape ; . ‘ 
: Chip resistor network 
| Cardboard a Die-cut corner : 


Marking 


10.0+1.5 
10.0+1.5 


$13+0.5 


1340.5 


$178+2.0 
$178+2.0 


Cardboard 


Paper reel Plastic reel 


OO 
[\ 


10.0£1.5 


10.0+1.5 


$13+0.5 


$130.5 


Chip resistor network 
Thermo compression cover tape 


$178+£2.0 


en 


=a Chip resistor network 


8,040.3 8.0+0.2 


Marking 


Sprocked hole 


+O.4 
2.0+0.05 +0. $1.5 9 


10.0+1.5 


Chip network 


Thermo compression cover tape Pocket 


Embossed tape Chip resistor network 
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(Unit : mm) 
MNR34 


Tape 


Sprocket hole 


+0.) 
GSay 


OOO0O0O 
OOO000 
QOOOO000 


eX Chip resistor network 


Thermo compression cover tape pe 
Embossed tape Chip resistor network 


TS eee 


12.0+0.1 


—» Feeding direction 


$178+2.0 


Sprocket hole 


OOOO00 
OOOOO0 
BABA o 


et 


12.0+0.1 


Pocket 


$178+2.0 


Chip resistor network 


Thermo compression cover tape Chip resistor network 


Embossed tape 


Sprocket hole 


+0.1 
PlS 3 


2.0+0.05 


+2.0 
—o 


16.4 


: 


16.040.1 


x 
« 
< 
Py gs 
4 
4 
P} 


Pocket 


Chip resistor network 


$178+2.0 


Thermo compression cover tape Chip resistor network 


Embossed tape 


MNR78 


ier] 
=. 
"cS 
=| 
cw 
”. 
2 
| 
— 
_ 
cD 
— 
= 
© 
— 
~_ 
i“) 


+0.1 
Sprocket hole #1 _, 


= 
~ 
+l 
2 
3 
o 
ace 


339 


Note :1.Both 268mm and 294mm dia. are available. 


Temperature Sensitive Chip Resistors (MTSR) AD 


| Having linear temperature coefficient, these resistors are best suited for temperature compensation. Made of reliable metal 
glaze thick film and special electrodes of good solderability, their performance has been proven on the MCR series. 
The shape and dimensions follow those of MCR18. 
| @Dimensions list (Unit : mm) (Unit : mm) 


3.1+0.1 


Body , oase0.20 [ 0.45+0.20 


Dimensions 


Actual size 


—0o.05 


+0. ! 


0.55 


Enlarged 
(x 3.0) 


Note : 1. 4-digit numbers in the dimensions column are sizes in mm and parenthetically in inches. 


MTSR18 1/20W (0.05W) + 1500 + 150 J (45%) 10k —55~ 125 


- @Product Designation 


[35 [rstiipn © 


Part No. Temperature coefficient 


wTse [i] 8) {E]415}(3} 
a cr ell 


Resistance Tolerance Nominal resistance 


Packaging and forming specifications 
| P| Buk | Polyethylene bag 3-digit IEC coding system 
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@Packaging 


Packaging type Packaging style Quantity /Package (pcs) | Quantity/Unit (pcs) Standard product « Semi-standard product 
Buk Polyethylene ba ooo | 2000 =| SSCA 
pineas yethy 9 
Paper tape reel ees sets oe 2 OOOO, en | 


A : Special specifications 


@Packaging specifications (Unit : mm) 


Sprocket hole 


+0.1 


¢1.5—09 


10.041.5 


$178+2.0 


Chip resistor 


Thermo compression cover tape 


Cardboard Chip _ resistor 


—i 
t--] 
= 
= 
2 
oo 
[evan 
= 
—a 
cD 
qs 
co 
— 
* 
= 
= 
cD 
3 
= 
= 
ee =] 
co 
A. 
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= 
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—g 
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Trimmable Chip Resistors (MCL) ALAA 


These resistors are tailored to the desired resistance value using the YAG laser and can replace trimmer potentionmeters 
used on the circuitry which must be stable for a long period once adjusted. | 
Since adjusting process can be automated, the operating cost of your assembly line will be drastically reduced. 


@Dimensions list | (Unie: man) (Unit : mm) 


Body 


Dimensions 


Actual size (ixmmanereeees’| OT 
Ss 


XY : Trimming area 


Note : 1. 4-digit numbers in the dimensions column are sizes in mm and parenthetically in inches. 


MCL18 1/8W (0.125W) M (+22%) 1009 ~330k Q ~55~ 125 
MCL25 1/4W (0.25W) M (422%) | 1009~330k0 —55~ 125 


@Product Designation 


Part No. Packaging and forming specifications Tolerance of resistance Nominal resistance 


| PXO | Buk | Polyethylene bag | M | 422% | 3-digit IEC coding system 
| EXO | Tapin Paper tape reel 
ae Embossed tape reel 
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@Packaging 


Packaging Ups Packaging sb Gury skeen) | Quan its) 
Bulk Polyethylene 20000 | 2000 | O— 
vam yethylene bag 
MCL25 olyethylene bag XO 10,000 
Embossed tape reel 4000) fe 


© : Semi-standard product A : Special specification 


@Packaging Specifications | (Unit : mm) 
MCL18 
Ret 


Paper reel 


10.0+1.5 


$1340.5 


$178+2.0 


Plastic reel -!9 mm) Feeding direction 


Chip resistor 


10.0+1.5 


Thermo compression cover tape 


Cardboard Chip resistor 


~ $13+£0.5 


$178+2.0 


Marking 


MCL25 


Paper reel 


Sprocket hole 


$178+2.0 


Plastic reel 


Chip resistor 


10.0+1.5 


Thermo compression cover tape Component compartment 


Embossed tape Chip resistor 


$ 1340.5 


$178+2.0 
Sio}sisay diy) sgewwi) 


: 


Marking 
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Chip Trimmer Potentiometers (MVR) umes 


~@Dimensions list (anit oem 
Compact 
The MVR@2 is ultra low profile, 1.3mm. ane MVR22 is ultra miniature, 
2X2.7mm. Body 
Easily adjustable . Dimensions 


Special tool is not required for MVR22: can be adjusted using a (+) 
screwdriver. Small but as easily be adjusted as MVR82. 

100% tested 
All MVR series potentiometers undergo full turning test before 
shipping to assure error free operation after delivery to the 
customers. | 

Stainless steel parts 
All parts are of stainless steel which highly resistant to ariel Enlarged 
and damp. The slider is free from solder. ss) 


rave | am | 9 [See | _o8w joon~Max | _N (=25%) | 8 (nea) | ~85~ +26 
Puvs2 | anm | 2 [owmnamare 1 orw | 60 | woon~mmae | N (205%) | 8 Linear) | —s5~ +106 


% E6 series aer available together with following digit values,2.0,3.0,4.0,5.0 are available in any of all resistance range. 


@Product Designation 


Part No. 
aac and forming specifications sa Tolerance Nominal resistance 


| XBR iyo / 32} Reflow soldering +25% 3-digit IEC coding system 
- ee Reflow soldering Taping Embossed tape reel 
MVR32 
Flow soldering 


(Unit : mm) 


. : a 3 
Resistance value EX. 13=1X 1070 Resistance value EX. A3=1 x 10°Q 


Insulation film 


Mel | Was 


a) | 8 


0.5+0.05 


T2 | T2 


T : Terminal 


T :-Terminal 
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@Packaging 
SS = Quan ackagts | Guanty/Unitpos 


sles Lacs pg oe feo es oe 


— se a ae ae ee) eee © eee 
Taping Embossed tape reel 


© : Semi-standard products 


@Packaging Specifications (Unit : mm) 


10.0+1.5 


Sprocket hole 
+0. 
$1.56 


3.50.05 
—____ 


2ae0t)  [aoeot| 


2.0+0.05 


wn 
+ 
° 
° 


Sprocket hole 
+0.) 
$1.59 


3.340.2 4.040.) | | 


2.0+0.05 


xe ueijed pueq 


@MVR adjusting screwdriver specified by ROHM (for MVR32) 


Notes :1. Minimum QTY 20. 
2. With protection cap. 
3. Tip size 1.3x0.4mm to MVR22. 
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Leadiess, Carbon Film Resistors (LULA) 


(JIS standard : JIS C 5212) 


@Dimensions list _ eee | ; (Unit : mm) 


LLRI0 LLR25 


ay. ie 
Safe 


Enlarged 
(3.0) 


| PartNo. {| L | Di {| De | tite | oi | 
LLR10 3.5 +0.1 | 14+0.1 | 155Max. | 0.5~1.1 | 0.10Max. | 
LLR25 59 +02 | 22+0.1 | 2.35Max. | 0.6~15 | 0.15Max. 


oo a 


Power rating (70°C ) Maximum working voltage (V) Rasistance tolerance Operating ambient temperature (°C) 
LLR10 1/8W (0.125W) oS (45%) -  10<1 MQ 
—55~ 155 


G (+2%) 100~1 MQ 
Note : 1.002 (less than 50m) resistors available . 


@Product Designation 


LLR ae PRIETO} Fist 


Packaging and forming specifications Resistance tolerance Nominal resistance 


| |G | 42% | 3-digit IEC coding system 
Bulk Polyethylene bag a 


+5% 


Emmbosed tape reel 


@Packaging 


Packaging type Packaging style | Quantty/Packagelpes) | _ Quantity /Unitocs) 


red te es eee aa ee TOR 


© : Standard product 


@Packaging Specifications 
LLR10 


Re 


(Unit : mm) 


10.0+1.5 


T 2.0+0.05 


|.55~1.75 


0.05+0.01 
MAX .2.0 
a oon Leadless resistor 


LLR25 


Leadless resistor 


12.0+1.0 


Sprocket hole 


2.53+0.1 


2.0+0.05 


——__—_—_——_» 
Feeding direction 


re 
co 
i-*) 
= 
cD 
~” 
a” 
Cc 
oo 
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= 
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— | 
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3 
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Recommended land pattern(For Reflow Soldering) samme 


@Thick Film Rectangular Chip Resistors(MCR) | 7 niin) 
MCRO3/MCR10/MCR18/MCR25/MCR50/MCRI00 _ 


Copper foil Condvctive pattern | 


Application of resist D 


BASSAS 


A 8 de (barn a 
Twcnos | 27 | 0s | 02 |os2~oea| 
Toro | 35 | oa~oa | os | sista | 
rors _| 50 | oa | 06 | 1a~18 | 
Twores [50 | os | 06 | 21-90 
Perso | 84 | 16 [06 | e100 | 
Toro | 105 | 16 | 06 | 2s6~aa | 


(Unit : mm) 


WNSoider land 


S circuit | | 0.7 0.90 R circuit 
| 1.40 | 1.30 | a ie 


—_———_ 
| | | 


% Please use solder resist to cover PC board expect solder pad area. 
MNR12/MNR14/MNR32/MNR34/MNR38/MNR78 


Land 


| | Gy; Jos tip, On OG 

agaaeaaa_ [wwe [a]»]elf 
a Pune [10 | os | oa | 26 

ie ake en eget oe MNR32/34/38 | 21 | 08 | 1.27) 41 | 
0 N Vie ee 


| p | b 


@Chip Trimmer Potentiometers (MVR) 
MVR22/MVR32 


(Unit : mm) 


; P9 F Land 
P6 
esis EG é | Tye | Pt | pe | po | pa | Po | Pe | 7 | Pe | Po 
Ble ke rwwnce | ov [oss [20 | os | os | o7|os| ea] it 
oi Pa 
P3 


W 
P2 


[P2| Pi |P2J 
|_P3__J 


Twvreareiow [oe | 12 [a2] 12] so [os [1s] a6 | 10 | 


* These lands are meant as a standard‘ layout and’ do not assure circuit performance . 
%ROHM is not liable for infrigement of industrial rights of third parties concerning land configurations . 
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Carbon Film Resistors (R ° F) summers 


(JIS Standard : JIS C 6408) 


From the preparation of component materials to final production, all stages are conducted in-house with highly advanced 
manufacturing technology to assure stable quality. | 


Power rating (70°C) Maximum working voltage Resistance tolerance Operating ambient temperature (°C) 
1/5wW (0.20W) J (45%) ' 0.47 QA~ 2.2MQ _55~ +185 
or 1/4W (0.25W) G (42% Q~270 kQ 


(V) 
00 
50 
50 
00 
50 
350 


3 
3 
1 
047 O~ 6.1MO 
R75X 3/4W (0.75W) 3 8% --E5~ + 155 
J (45% 0.47 Q~100 ka 
j : —55~ + 155 
3 
G (+2%) 1 Q~100 kQ 
3. 
) 
J (+5%) 0.47 O~ 56 kQ 
F75X (Non-flammable 3/4W (0.75W pI (5%) —55~ + 155 
hee alas me G (+2%) 10 O~ 66 ka 
3.General products are fire retardant. (Comform to UL94V-0) . 


) ; 
) 10 
J (+5%) 0.47 QA~ 33M 
ee pd (8%) Sete 
pre | vow osm fm G (+2%) 10 Q~ 33MQ 
J (+5%) 0.47 QA~ 5.1M0Q 
ee pd ($5%) : see ee 
prox | vem tosom | m0 G (+2%) 0 Q~ 51MQO 
) 
G (+2%) | 0 Qx~ 5.1MQ 
) 
F20 (Non-flammable 1/4W (0.25W 
ale mm G (£2% 10 @~100_ka 
047 O~ _15MO 
F25X (Non-flammable ) 1/3W (0.33W) po (+6%) 5 —55~ + 155 
J (+5%) 0.47 2~100 kQ 
FSOX (Non-flammable 1/2W (0.50W aera eae -55~ +155 
aaah mm G (+2% 10 Q~100 ka 
Notes : 1.Besides the resistors listed in the above table. O© resistors (50m or less) are available in the R20 and R25xX series. 
2.Resistors less than 100 are metal film. 
4.High resistance resistors must be used under well designed operating conditions (load factor, voltage) . 
5.R75X : old R50A. 


@Product Designation 


Pe [22% 
pa [5% 
Part No. Resistance tolerance Nominal resistance 


Packaging and forming specifications 


R20,/25X/ 50X,F20,/25X /50X 
R20 26mm wide Ammo Box 


5mm pitch parallel 
TAK | Ret 


Radial 5mm pitch lengthwise 


R20 
| 2,000 | 
Pex | 2,500 | 
[1,000 | 


T35X | | Rel 
| R02 R20,/25X,/50X /75X,F20,/25X //50X,/75X Straight Polyethylene bag 
FCO2 | R20,F20 


5mm _ pitch Polyethylene bag 1,000 
FCO6 R25X,F25X 1,000 
FCR (pitch parallel) } 10mm pitch Polyethylene bag 

FC16 | R50X,F50x Lead forming | 4,000 | 
| FC10 | R75X,F75X 125mm pith | Polyethylene bag 1,000 
ELR | R20/50X | | 1,000 

| ELR ELR (pitch lengthwise) Polyethylene bag | 1.000 _| 
ELO3 | R25X 1,000 


@Dimensions list (Unit : mm) 


2.85+0.2 11.0Max. 
30+3 283 


0.60+0.03 | 0.8+0.03 | 


SiO}SISayY Wily uoque’) 


SJO]SISAH 


2.65+0.2 1t.OMax. 


30+3 + 9.0+1.0 2843 


0.6040.03 ] 0.80+0.03 
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Carbon Film Resistors (R °- F) TRAE 


@Packaging | , 


| Standard product + Semi-standard product _| product * Semi-standard product 
Part No. Packagin e Code Packaging style j 
Pa No shell cme | Pectaaina soe | ss eae J (45%) G (+2%) 


R-02 + FC02 + ELR| Polyethylene _bag © KO 
| © 


Axial T-24 Ammo Box 


T-22 6,000 


Genricpiteh ‘parallel: : T42v 2,000 
Radial 


erento NL 

ela ecient AIRE 2,500 

F-02 - FO08 - ELOs |" Polyethylene bag 1,000 

7 [Samm wide [20 

a ee 
: ) 3 T34V 
sie adeeb EES 1 ae Ci 

08 [Polyethylene bag [1,000 

| [Samm wide [08 1,000 
a ee ee 
| | , T34v 

—ee [re Ret 2.800 


R75X Bulk R-02-FCIO | Polyethylene bag 
| Axial | mm wide | 08 | Ammo Box 
= | | R02 _—|_ Polyethylene _bag 


T-29 

ea | 52mm wide | 729 | gn Box 
26mm wide 

frst Bulk Polyethylene bag 


haa pieces 
Bulk Polyethylene bag 1000 
Ke uae 1000 

p 26mm wide [a 2,000 


F75X Polyethylene bag 
| 1,000 


© : Standard product © : Semi-standard product A : Special specification 


- = ES R-02 + FCI6 - ELR| Polyethylene _bag 


@Packaging Specifications 
@Taping (Axial) (Unit : mm) 


R25X R50X R75X F25X FS50X F75X 


R20 F20 


Pa | teed wie danetar | 
[teas wie pebcion[ 


+ 1.6 
52.4 136 
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@Taping (Radial) 


(5mm pitch lengthwise ) (2.5mm pitch lengthwise ) (5mm pitch parallel) 
R25X//R50X R20 only R20 only 


Axial S2mm_wide Pere ON Oe Od Oe Oe Oe Oe i Oleh 
la 


| fe SO Avisos oo 2 Os fi = MOL pO ie ts ee ede I ell | 
Radial 
fi. For Panasen: 2) -— SOF. 5]. 30.2) Oe eect ee ee 


@Bulk (Forming) 


Sm pitch | Fova |---| - | Foe] 
FOR iOmm pitch | _- | FCoe | Foe | 


i2.smm pitch | - | - | - | Few 


Sio}sisay wily uogie) 


UJ 
qs) 
Y. 
Q) 
ct 
@) 
wt 
O) 
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Metal Film Resistors (CRB) suum 


(JIS Standard : JIS C 5724) 


The same size as small carbon film resistors, but made of nickel chromium film, these resistors are reliable because the 
resistive element is formed by ROHM’s unique vacuum metal deposition process, and is highly stable. 


Power rating (70°C) | Maximum working voltage (V) | Resistance tolerance Temperature coefficient (PPM /“C) Operating ambient temperature (°C) 


W (+200) 
X (+100) 
Y (+ 50) 
Z (+ 25) 
X (+100) 
Y (+ 50) 
Z (+ 25) 
X (+100) 


10 ~1MQ 
100 ~1MQ 
100 ~1MQ 

49.90 ~330k 0 
100 ~1MQ 
49.90 ~1MQ 
49.90 ~330k 02 
49.90 ~1MQ 


X (+100) 10 ~1MQ 
F (+1%) 
Y (+ 50) 100 ~1MQ 
CRB20 0.20W 250 
X (+100) 100 ~1MQ 
D (40.5%) 
Y (+ 50) 102 ~1MQ 


—55~ + 165 


—55~ + 165 


49.90 ~1MQ 
49.90 ~330k0 
10 ~2.2M0 
109 ~2.2MQ 
102 ~1MQ 
49,90, ~330kQ 
49.90 ~1MO 
49.90 ~680k0 
49,90. ~680k 0 
49.90. ~ 100k 0 
49.90 ~ 100kQ 
49.90 ~ 100kQ 


F (+1%) 
CRB25 0.25W 300 
D (+0.5%) 
C (+0.25% ) 
B (+0.10% ) 
CRB50 0.50W 350 
D (+0.5%) 


Notes : 1.Standard resistance series : E96,D(+0.5%),C(+0.25%),B(+0.1%) : E192 
2.The 250 and 500 are the same as the standard series. 


—55~ + 165 


@Product Designation 


4-digit IEC coding system 


Nominal resistance 


CRB50 | 1,000 _| 

T29E | CRB20/25 | nel ebliace [2,000 

T24E | CRB20/725 | 26mm wide | Ammo Box | 2,000 | 

T42E | CRB20 2 | Ammo Box | 2,000 | 

£ 5mm pitch parallel 
Sree | ees ° ee eae 
Radial | | 

T3iK_[CRB25 Dee IRON = Se a e800) 
T35X | CRB20 2.5mm pitch parallel | Reel = ‘| 2,500 

| R65 | CRB20/25/50 Polyethylene bag | _1,000 _| 

| FO2E | CRB20 | FOR (lngtwise) Polyethylene bag 

| FO6GE | CRB25 Lead forming } 10mm pitch | Polyethylene bag | 1,000 | 
CRB25 paral) oe Se Polyethylene bag ~ 1,000 


@Dimensions list (Unit : mm) 


= 
co 
= 
= 
ma | 
3 
mid 
cD 
”. 
72) 
one 
~~) 
—y 
ie] 
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Metal Film ResistorS(CRB) sqm 


@Packaging | 
[Pat No] __paokaging Spe _——=SS~C~*~*~“‘idCSC‘=S«;=SCS*C*«i cKauING soo —=*d?~=SCualy (Bos 


R65 - FOE -ELRE_| Polyethylene bag a ee 
; 52mm wide T29E 2000 
Ga Re 
Radial iii ONGH GarBIial 2000 
T41X RROD) See Se OO 
| RES FOBE “EWE | Polyethylene bag 1000 
| T29E 2000 
; T34E 2000 
Smm pitch lengthwise [~_T31K | Reel 2500 


Buk SOSOC—C—CSCSSCSC“SCS*~s*~CSsSSSSSCC* | Python bag 1000 


@Packaging Specifications 


@Taping (Axial) | (Unit : mm) 


ra | teed whe ameter | 
Cs 
PR toad ee oon 
ea rein | 
oe 


@Taping (Radial) 


(5mm pitch, horizontal) (Smm pitch, vertical) 
CRB20 only | | CRB25 only 


Axial — 


[Foraveot | O | Oo [| - 
Radial 
[For Panaset | - | 0 | - | 
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@Bulk (Forming ) 


ee 
FCR 


ELRE EO3E 


SIO}SISBY WhLY |2}3IAl 


au 
40) 
ws 
w) 
at 
O 
1 
w) 
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Metal Oxide Film Resistors (CRH) sameness 


(JIS Standard : JIS C 6409) © 

CRH series fixed metal oxide film resistors are a modified version of conventional nickel chromuim metal film resistor, CRB 
series, which is very stable and reliable. CRH is manufactured using ROHM’s unique sputtering process which reduces the 
body size but increases high-temperature properties. These characteristics help in designing cost-effective devices. 


Maximum working voltage (V) | Resistance range —_| Operating ambient temperature (°C) 


0.50W 350 ) 0.220~ 68k 
G (+2%) 100 ~ 68kQ 
CRH 100X 4.00W 350 J (+5%) 0.220 ~ 100k 2 . 
G (+2%) 102 ~100kQ 
) 
50 
) 
350 


Power rating (70°C ) 


G (+2% 109 ~100kQ 
CRH200 2.00W J (+5% 0.220 ~ 120kQ 
G (+2% 100 ~ 120k 
CRH300 W J (+5%) 0.330 ~120kQ 
3.00 7 


Notes : 1.Applicable types ;straight lead sindependent preformed ;and 52mm -—wide taped. . 
2.Resistors with tolerance grade F (+1%) and resistance temperature coefficient x (+100ppm/“°C) are also available. 


. ° 
. 
. 
. 


J (+59 0.220 ~ 100k 
baits ee A 
3 


@Product Designation 


3-digit IEC coding system 


Part No. Nominal resistance 


Resistance tolerance 
Te] +2% | 
| Reel  ———i«:«‘1,000 - 

eee 
Ammo Box 


2,000 


250 


Polyethylene bag 


FCR (Parallel) 12.5mm pitch Polyethylene bag 
15mm pitch Polyethylene bag 
10mm pitch Polyethylene bag 


Straight 


Bead soning 12.5mm pitch Polyethylene bag 
FH (Independent) : 

15mm pitch Polyethylene bag 

20mm pitch Polyethylene bag 
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@Dimensions list (Unit : mm) 


CRH50 CRH100X 


7.5Max . 3 11.0Max. 


6.35+0.65 3043 26Min . 9 
nee) 


.O+1.0 26Min. 
0.65+0.05 
ia -) 


14. 0Max. 
12.0+1.0 24Min . 


=e 


CRH300 | 


19.0Max . 


vain, [15.0815] 22M 
a ee 


= 
co 
| of 
=. 
—) 
><, 
=. 
cD 
oa] 
3 
pow ~ | 
cD 
2. 
~” 
—_— 
[=] 
Lom 
w* 
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Metal Oxide Film Resistors (CRH) suum 


@Packaging 


Packaging type Packaging style Quantity (pcs) Standard product + Semi-standard product 
oa A ROR - ERNE 
CRH50 - Axial - Ammo box 
Periioo | Adal jot OL 
So a 200 | iO 


| | SR Da 
CRH200 Axial 52mm wide 


ee ee eee ee ee 
@Packaging Specifications 


@Taping (Axial) , 9 (Unies) 
CRHSO CRH100 CRH100X CRH200 


© : Semi-standard product 


eal le 


meg | asi 


5.08 + 0.38 


S 
I+ 
2) 
A) 


taping Patt No. | CRH50 CRH 100 CRH 100X CRH200 CRH300 


Psommwie [Oo | o | Oo | o | - 
Axial 
26mm wee | oO | - | - | - | - | 


@Bulk (Forming) 


F CR (Horizontal ) FH (Snap-in Type) 


FH 


(Snap-in Type) 


Resistor Networks (RM - RY) ssssteteetiieiniaiemmenatnenas 


A number of resistors are packed in a small package, for high density mounting. 
The excellent characteristics of thick film resistor are fully made by our designers who have long experience in this field. 
The result is a series of high performance, high reliable resistor network products. 


@Resistor Networks 


Type Power tating Tomperetire coemicient Resistance tolerance Resistance range Package 

o Type | (at 70°C /Element) (ppm//°C ) g g 

7aw A 
pes FX (GX) SIP 


[een | __17ew 
General : J 220 ~2.2MQ 4~ 14pins 
7a 


5% ) 
RY series SIP 
RYL 0.075W +300 J (+5%) 330 ~1MQ 
. 4~ 16pins 


@Ladder Networks 


RKM5LWX x x X Abit weighting R/2R/4R/8R +1/2LSB(+3.12%) (+5%) 
_ (6) 
RKM6LWX xX X X 5bit weighting R/2R/4R/8R/16R +1/2LSB(+1.56%) Absolute + 200ppm/"C 
1kO~15kQ (+2%) 


RKM7LW xX X x X 6bit weighting R/2R/4R/8R/16R/32R +1/2LSB(+ 0.78%) eab4p) Tracking + 50ppm/°C 
+1% 


RKM8LWX x x X 7bit weighting R/2R/4R/8R/16R/32R/64R +1/2LSB(+0.39%) 


Number of 5100 ~1MQ 


elements specified 


Number of 


elements specified 


RKMG6L Xx x X X R/2R 4bit R/2R +1/2LSB(+3.12%) 
RKM7LX x X X R /2 R Sbit +1/2LSB(+1.56%) 
RKMB8L X X X X R/2R6bit R/2R 7500 ~120k 0 +1/2LSB(+ 0.78%) 

Tracking + 50ppm/°C 
RKMI10L X X X X R /2R 8bit R/2R +1/2LSB(+0.20%) 


Note : 1.No.of pins, instead of elements. 


Absolute + 200ppm/°C 


@Product Designation 


@RM. RY series (Number of elements specified ) 


3-—digit IEC coding system 


Resistance value 


pu (N SHE OCT 


Height Circuit name Packaging Resistance tolerance Temperature coefficient 


ca: 100ppm “°C 


Number of elements 


See page 363 for 


applicable circuits. 3-lead taping + | — |+200ppm// 8 
(4~9pins) | All-lead taping 


For 5.08mm_ height 
component(RML + RYL) 


Container For 6.35mm_ height 
component (RMN ) 

For 8.90mm_ height 

component (RMH ) 


= 
cD 
out 
2. 
om ] 
2s. 
a. oo 
wo cD 
“, 
“Tl 
=o 
3 5 
~~ 4 
zs 
ss 
= — 
Aa w* 
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Resistor Networks (RM ° RY) summa 


@Dimensions list (Unit : mm) 


Outward (example) | Bmensions (wm) ———«dY Awax [Pe 


RML 5.08 
- 6.35 2.54+0.1 2.54 (number of pins—1)+2.5 
e RMLS8 152J 
| 8.90 
|.25Max. | 0,250.05 
0.5+0.1(RYL only 0.4840. 1) 
[20.1 (RYL only 1,040.1) 
5.08 1.778+0.1 | 1.778X (number of pins—1) +25 
- 6.35 2.54+0.1 2.54X (number of pins—1) +25 


Notes : 1.Standard devices have 4 to 14 lead terminals. 
2.Up to 18 terminals are available . 
3.RML and RYL available in 3 pin configuration . 
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C Circuit 

(RM Series) Series Parallel Both end common . 

W Circuit aso ei dae aioe Terminal T Circuit | Divider B Circuit | Divider E Circuit | Divider G Circuit Custom 
ircui ircui ircui 

(RK Series) 


@Applicable Circuits 


Circuit 8 Circuit C (RM Series) 
Circuit W (RK Series) 


2 _— Circuit T (RM Series) 
Circuit A Circuit D Circuit B (RK Series) 


Circuit B (RM Series) 
Circuit F (RK Series) 


Circuit G 


@Ladder Networks(RKM Type) 


Applicable circuits 


4-bit weighting(LW) 7-bit weighting (LW) R/2R n-bit(L) 


R ¢2R 24R <8R OR. 
pin | pin | 
GND (LSB) (MSB) Out 


=] 
is°] 
2. 
~” 
= 
i] 
= 
= 
= 
iJ 
= 
~ 
*” 
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Resistor Networks (RM > RY) sums 


@Packaging : , 
Quantiy/Package (Pos) | Quantity/Unit (pos) 


RYL 


@The Class and Basic Ordering Units for Standard and Semi-standard Products 


RM [Grout Symbol] S| OTH] A] ] 8] GE] RY [circuit Symbol 
Type Type 500 or 1000 
ML ©) 


200,400,500 or 1000 || 
nd Aare 
RYL © by the resistance value used. 


pPme e—“(<;isC‘C OTOH OLOL LY YL YL Ie 
© : Standard product © : Semi-standard product 


a 
further classified 


PRN LOLOL Of OO} O[O[ OJ O Jy the resistance 
pAMH Olof ololololofojo {wie used 


@Packaging Specifications | 
@Taping (Unit : mm) 


Resistor Chip Networks 25.4+0.| 


eae 
25.442.0 ¥ fF 


12,7£0.3. 6.35+1.0 


@Container | (Unit : mm) 


508°. 508 


7 Baya 


RC Networks (RC) 


Several resistors and capacitors are packed into a single package, enabling high density mounting of resistors and capacitors. 
The number of reliable thick film resistors and chip capacitors in a package can be specified in the order sheet, to meet RC 
requirements of the specific circuit design and to eliminate unnecessary components and assemble processes. Can be used as an 
interface to TTL, C-MOS, etc., or as integrated components on industrial equipment and vehicle devices and other applications. 


Temperature coefficient (ppm /“C ) | Resistance tolerance Capacitance range Operating ambient temperature ( 


J (+5%) 200pF~0.047 uF 
+ 70~470k0 IP4~ 14 —25~+ 
ae G (42%) (CK) sal pn eo 


Note :1.This type is available in tube packing. 


@Product Designation 
aa 
[s_| Gontainer 


Type number Packaging style 


_ . oo 


= ie 


Part No. _— 


@Applicable Circuits 


(Unit : mm) 


Max .2.54x (n- 1)4+2.5 


| 
2.54+0.25 
le + 


(n : Number of pins) 


* No. of terminals : 4~14 


SHIOMJON JO}SISAY 
SHOMJON OY 


Note : 1. The following are typical circuits. Other circuits are available on request. 


@Packaging 


Packaging type Packaging style Quantity/Package (pcs)| Quantity/Unit (pcs) 


RC 200,400 
Bulk. Polyethylene bag 
Serick eee 1000 


| Container | Container | 100 container tube _| container tube | 138600 


@The Class and Basic Ordering Units for Standard and Semi-Standard Products 


RC | Basic Ordering 
Unit (pes.) 5000 Remarks 
PRCT A On custom made products 


A:Special specifications 
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Resistor-related PrOCUCtS ummm 


Jumper Wires JPWO1 and JPWO2 


Resistance : 10m or less; max.current : 2A; Isolation voltage 1000V; useful for cross-pattern jumper and cross-part jumper. 


(unit : mm) 


fey a] won 


Packaging type Packaging style Qunantity (pcs) 
: ayativione bag 


P 
oe 
Polyethylene bag 


5mm pitch, vertical T34V 2000 


@Packaging Specifications 
@Taping (Axial) 


JPWO1, JPWO2 


Inner tape width 
Lead wire connection length 


@Taping (Radial) 


[senmwie | Oo | Oo | 
Axial 

[een wide [Oo | Oo 

[For Aveot [oO | oO | 
Radial 

[For Panaset [ - [| Oo 


(5mmpitch, vertical) 
JPW02 


Lead Wries for Taping _ LW T-29 (Electical annealed copper wire) 


Resistance 10mQ or less;suitable for automatic placement. uo 
(Unit : mm) 


SS 
seat 


Lead diameter 0.60 + 0.02 
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Res Capacitors iii: 


Surface Mounted 


Multi-Layer Ceramic Chip Capacitors ———368 


Oe aaa ae 368 
ICH SOMeS sie see te ge er ee aa 368 
MG Series ear ene eee eee 368 


Multi-Layer Ceramic Capacitors 384 
GR Sepiee ce ee ee 384 
Multi-Layer Ceramic Capacitors 386 
SA Serge ses eee eee et 386 


@iStandard products - Semi-standard products - Custom 
To make it easier for the customer to select the type of product best 
suitable for applications, we offer capacitors in three types : 


(1) standard, (2) semi-standard, and (3) custom 
(1) Standard products 

Standard products are available upon request. 
(2) Semi-standard products 


Theses products require a certain amount of time to fill an order. 


Please consult us for delivery date : 


(3) Custom 
Custom products are developed and manufactred to specifications 
prescribed by tha customer. 
These are special specification products, require more time to deliver 
than do semistandard products. Please ask us for delivery date. 


@Please note the following when placing an order. 


The amount of an order must be in multiplies of the basic order unit. 


@lntroductory remarks 
© : Standard products 
© : Semi-standard products 
A : Custom 


©) 
fe) 
(7, 
fay) 
Q. 
— 
O 
mm J 
ep) 
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Multi-Layer Ceramic Chip CapacitOrsS ummm 


MCS - MCH - MC Series 


@MCS Series (Dry plated termination type) 


Termination is dry plated employing a thin film process, featuring high deflection resistance, ‘high thermal cycle resistance and high heat 
resistance. This process helps to obtain larger capacitance in a smaller size and to achieve higher density mounting. 


@MCH Series (Solder plated termination type) 
Can be soldered either by wave or reflow soldering. 


@MC Series (AgPd termination type) 
Reflow soldering type only. Available in wide capacitance range. 


@Dimensions list (Unit : mm) 


Series name 


Body 


Dimensions 


1005 | 1608 
(0402) (0603) 


ae 


MCH Only MCH Only MC Only MC Only 


Note : 4-digit number in the dimensions column are sizes in mm and parenthetically in inches. 


MCS Series | MCH/WMC Series 


| 7 (Unit : mm) (Unit : mm) 
Pucsie [| vex008 | 08 2005 | cevax | | [won | vos00s | as200s| osz005| 01 [0a 
PMosas | aozor [uci | sez01 | oszos | oamax | 018 | oa | 
220 5x0 = oe a 

wits [Tos [10 

jucas | 45205 | azzoa | sags | oa | 20 | 


Notes : 1.Only rated voltage 500V parts T=1.5+0.2 
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@Product Designation 


In picofarads, given by a three-digit number, the first two 
digits are significant digits and the last digit gives the num- 
ber of zeros. The position of a decimal point is identified by 
the letter R. 

Eyampe. 331 : Sa0pF, 472 : 4, 700nF, 1R5: 150F 010 : 1pF, R75 : O7ooF 


Shape, Dimensions Rated voltage Capacitance code 


wletal (21) 2) (F] (+1014) (2 (K 


SER, sen cman cree Ae: Se 


Series name Capacitance-temperature characteristics Capacitance tolerance Packaging specifications 


Ps | — [masta ce _| rast sen0 | F 
re fen] —s~tvsc | sm ‘(fv | semen 
a 
Da Tes 


Symbol Tolerance (Series) Application 
+0.25pF 10pF and below 
+0.5pF 10pF and below 


| P Plastic taping (¢178mm) 
PB | Plastic taping (¢330mm) 


Paper taping (¢178mm) 
Paper taping (¢330mm) 


Solder plated termination type 
AgPd termination type 


o>) 


oO 


Bulk case 


ulk 


m 
+ 
nN 

Xv 
| 
wn 
re) 
oN 

x 


w 


n 


LM | 
pT [oa er eere 


More than nominal value (25°C) 


| 


@Packaging 
Packaging type Packaging condition Basic ordering unit 


Bulk 
MCH15 


Polyethylen bag Pee. ot 2,000 
MCS18 
MCH18 


Rank 


Tapi P tapi $178 10,000 
aping aper taping 
Bulk 


Polyethylen bag 2,000 


B 
C 
| | 6178 4,000 
Taping Paper taping $330 aeeed 
B 
B 


Bulk 
Polyethylen bag Eel 2,000 


aper tapin =1.0mm 
(0805) ci 16,000 
Taping 
Plastic taping (T= 1.25mm) 
12,000 


eer reer 00 
aper tapin =1.0mm 
(1206) Taping 
Plastic taping (T= 1.25mm) 


Heer ttt Pe 


3225 $178 3,000 
(1210) Taping Plastic taping 
$330 12,000 


MCS43 4532 : 
(1812) 


MCSS53 5632 
(2212) 


Note : XT=0.7mm © : Standard product © : Semi-standard product 


= 
i— 
A 
ae 
fo*] 
— 
cD 
=z 
ow) 
cD 
mY 
i=*) 
=. 
co 
ier ] 
—4 
= 
ry 
oo 
S3. 
= 
[—] 
_, 
wa 


MC43 


-) 
feb) 
a 2) 
(ab) 
C2. 
ct 
‘) 
mn | 
Cp] 


1,000 


Ht 
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Multi-Layer Ceramic Chip Capacitors ee 


@Packaging specifications _ fice eeu 
Taping | 
MCH15 ’ (All except) MCH15 
a $1.5 72°! Ee 4.0+0.1. gt 3 , 
2.0+0.05 2.0+0.05 4.0+0.1 


a Ee 


| 
.65 


‘ 


4¥—+) 


[it 2Max. 


Pa [10 | 165 | 20 | 30 
Te [1s | 2a [26 | o0 | 


(Unit : mm) 
Bulk case 


Knob 


i 


Shutter 
110 we 


$330 | $330+2.0| $100Min. | 13.0405 10.0+1.5 


@Recommended land pattern 
Excessive solder gives machanical and thermal stress on multi-layer ceramic capacitor, leading to chip damage. 
Land on PCB must be small enough to avoid accumulation of excessive solder. 


(Unit : mm) 


Land 


SS 


hcive7were] os] a7 | 09 


*« Smaller C is preferable . 


* These lands are of standard layout and do not assure circuit performance. 
* ROHM is not liable to infringement industrial rights of third parties concerning the land configurations. 
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MCS Series 


@Capacitance range 


Sizes 


Class2 (High dielectric constant system) Rated voltage 25V + 50V 
MCS18 (0603) MCS21 (0805) 


Temperature characteristic C (X7R) E (Z5U) F (Y5V) C (X7R) E (Z5U) F (Y5V) 
+ 


K (+10) Z Z Z Z (+10) (+10) z Z Z Z 
M (+20) |(+80, -20)}(+80, -20)/ (+80, -20)|(+80, -20)|M (+20) (+20) |(+80, -20)1(+80, -20)|(+80, -20)|(+80, -20) 


+20) 


Capacitance 


Tolerance (%) 


=x 
1 
Ss 
= xX 
[+ I+ 
+0 


100 (pF) 
120 
150 
180 
220 


270 
330 
390 


470 
560 


680 
820 
1000 
1200 
1500 


1800 
2200 


2700 
3300 
3900 


4700 
5600 
6800 


COCOA 


E ty : i p p 
Bea | fe : ; 4 } : 
ae ae 4 y 
Ss rae 
EE ES me : 
os ae Sg rm 


82000 
100000 (0.1 « F) 
120000 


150000 
180000 
220000 


270000 
330000 
390000 


470000 
560000 
680000 


1000000 (1 «F) 
1500000 
2200000 


T Dimensions 


Unit : mm. (inch) (0287) (.035Max. ) (039% ) (.049+ .008) 


vv 16V Version 
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Multi-Layer Ceramic Chip Capacitors —— 


MCS Series 


@Capacitance range | Class2 (High dielectric constant system) Rated voltage 25V + 50V 


neSaT C208 aE 
F (Y5V) 
eapaciancs Rated voltage (V) 50 50 


o 
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pane 2 
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Se 
~] 
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om 
< 
=~] 
D 
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K (+10) Z Z - am {K (£10) |K (+10) - - 


100000 
120000 


150000 
180000 
220000 


270000 
330000 
390000 


470000 
560000 
680000 


820000 
1000000 (1 uF) 
1200000 


1500000 
1800000 
2200000 


3300000 
4700000 
6800000 


feces 
ce ss 


T Dimensions 0.770, Othe. eet 
it: +0 +0 +0 
Unit : mm (inch) (..028* se ) (039795 ) ( 0497 °%bo¢ ) 
| vv 16V Version | 
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100000 (0.1 uF) 
120000 


150000 
180000 
220000 


270000 
330000 
390000 


470000 
560000 


680000 


820000 
1000000 (1 «F) 
1200000 


1500000 
1800000 
2200000 


3300000 
4700000 
6800000 


Tolerance (%) 


) PUM UUAUOAUUEEUANEE 
ae 


MCS43 (1812) 
agen (+10 
M (+20) aN 


(+80, —20) (+80, —20) 


Class2 (High dielectric constant system) Rated voltage 25V + 50V 
MCS53 (2212) 


(a4 
(+2 M (+20) 


F (Y5V) 
Fes [EER fem from 


2 (+90, 20) ~20) 2 (480, 20 | - 20) 


T Dimensions 


a . +0 
Unit : mm (inch) (..049* soe ) 
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Multi-Layer Ceramic Chip Capacitors sume 


MICH Series 


Class1 (For temperature compensation ) Rated voltage 50V 


MCH18 (0603) MCH21 (0850) 
3 A 
(COG) 


@Capacitance range 


MCH31 (1206) 
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Temperature characteristic 


Capacitance Tolerance 
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0.5+0.05 0.7735 0.9Max. 
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mm (inch) .(.0204.002) (028%) (.035Max.) (039595) (.049:* .008) 


Unit 
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Temperature characteristic A 
(C08) 


910 (pF) 
1000 
1100 


HM 


1300 
1500 


1600 
1800 
2000 


2200 
2400 
2700 


3000 
3300 
3600 


3900 
4300 
4700 


5100 
5600 
6200 


J (+5%) 
K (410%) 


Class1 (For temperature compensation ) Rated voltage 50V 


MOHD (0605) MGHST (1208) moHS2 (210) 


UJ SL A UJ SL A UJ SL 
(U2J) =) (COG) (U2J) =) (COG) (U2U) oe 
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ey) eT) TT aman 
Bemmen 
| |) | BENE 


yo] | TBE 


T Dimensions 0.779 , (O25 y- 3.25505. ‘Web#ove 


Unit : mm_ (inch) (10287 ie) (..039*°55)( .049* 95 ) (.049 + .008) 
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Multi-Layer Ceramic Chip Capacitors —_ 


MCH Series 


@Capacitance range — Class2 (High dielectric constant system) Rated voltage 25V + 50V 


MCH15 (0402) MCH18 (0603) MCH21 (0805) 
C (X7R) F (Y5V) C (X7R) E (Z5U) F (Y5V) C (X7R) E (Z5U) 


Capacitance 


50 | 28 2 50 
K (+10) |K (+10) K (+10) |K (+10) | K (£10) |K (+10) 
0 Z (+80, -20) |Z (+80, -20 Z (+80, -20) |Z (+80, -20) |Z (+80, -20) |Z (+80, -20 Z Pies Z Fs 
Tolerance (%) M (420) IM (+20) (+ ) |Z (+ ) M (420) [M (+20) (+ ) |Z (+ ) |Z (+ ) |z (+ ) M (420) IM (+20) (+80, -20) |Z (+80, -20) 


YX 


82000 
100000 (0.1 uF 
120000 


150000 
180000 
220000 


270000 
330000 
390000 


470000 
560000 
680000 


1000000 (1 uF) 


1500000 
2200000 


So) bee Co =—S 
T Dimensions 0.5+0.05 0.74),  0.9Max. ROtng. “Ie2S02 


Unit : mm (inch) (.020+ .002) (0287 hay } (.035Max.) (03996 ) (.049 + .008) 
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Class2 (High dielectric costant system) Rated voltage 25V +» 50V 
MCH32 (1210) 


| Sis = = ———«SsMCH21 (0805) MCH31 (1206) 
F (Y5V) C (X7R) E (Z5U) F (Y5V) C (X7R) F (Y5V) 
Capacitance _| Fated vette a 25 | so | 25 | — 28 
Z ( ) 


2 
K = K (+10) K (+10) |K (+10) 
T 9 (+80, -20) |Z (+80, -20) +80, -20) |Z (+80, -20) |Z (+80, -20) |Z (+ + + 
sen Safest M (#20) Fone fine rin ae [Mce20 [wie Pe 


82000 
100000 (0.1 «F) 


120000 
150000 KLE 
180000 | Gee 
220000 KE z 
270000 
330000 
390000 
470000 
560000 
680000 


1000000 (1 «F) 
1500000 
2200000 


+i 
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Z 
i 


T Dimensions 0.77) , i053 (ooo 5.: I2b20-2 
Unit : mm (inch) € 0287 s) (039295) ( .049* pe.) (.049+ .008) 


yey 16V Version 


Available special order Thickness : 0.6mm Max. 
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Multi-Layer Ceramic Chip Ca@p@cCitOrsS mums 


MC Series 


@Capacitance range | Class1 (For temperature compensation ) Rated voltage 50V 


C (+0.25pF) 
D (+0.5pF) 


C (+0.25pF) 
D (+0.5pF) 
F (+1.0pF) 


T Dimensions 0.7553 


rer +0 +0 +0 
Unit > mm_ (inch) (028296 ) (..039* 59 ) (04905) 
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Temperature characteristic 


Capacitance Tolerance 


5100 
5600 
6200 


(+5%) 
(+10%) 


(COG) 


BERR ERERR 


MC21 (0805) 


UJ 
(U2J) 


SL 
a) 


Class1 (For temperature compensation ) Rated voltage 50v 


MC31 (1206) MC32 (1210) at) 


A UJ 
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Unit : mm (inch) (028? sas) (03975 ) (049° ) (.049 + 008) 
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Multi-Layer Ceramic Chip Capacitors = 


MC Series 


@Capacitance range | Class2 (High dielectric constant system) Rated voltage 25V +» 50V 


MOR (008) 
Temperature characteristic C (X7R) E one F (Y5V) 
Capacitance 


ome | HES | BES me 


100 (pF) 


100000 (0.1 «F) 
120000 


150000 
180000 
220000 


270000 © 
330000 
390000 


470000 
560000 
680000 


1000000 (1 “F) 
1500000 
2200000 


TC Rupe nslohs i me I. —_ 1.25+0.2 


Unit : mm. (inch) @ yy) (05) (.049+ .008) 
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Class2 (High dielectric constant system) Rated voltage 25V + 50V 


NO (OB Mca? (1210) 


pee ne - 
Tolerance (%) (+80, ~20) |Z (+80, -20) |Z (+80, -20) |Z (+80, -20) (+80, -20) |Z (+80, -20) (+80, -20) 


100 (pF) 

120 

150 

180 

220 

270 

330 

390 

470 

560 

680 

820 
1 1000 
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1800 
2200 


2700 
3300 
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5600 
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82000 
100000 (0.1 uF) 
120000 


150000 
180000 
220000 


270000 
330000 
390000 


470000 
560000 
680000 


1000000 (1 uF) 
1500000 
2200000 
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T Dimensions 


+0 
(fe hee 


Unit : mm (inch) (028 one ) (039%) (049°) 


* Available special order Thickness : 0.6mm Max. 
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Multi-Layer Ceramic Chip Capacitors __ 


MC Series 


@Capacitance range Class2 (High dielectric constant system) Rated voltage 25V + 50V 


Sizes MC53 (2212) MC21 (0805) MC31 (1206) _ MC32 (1210) 
Temperature characteristic C (X7R) F (Y5V) T (-) 


50 
+ 


oO 


100 (pF) 


o1 


100000 (0.1 «F) 
120000 


I muy | ty td 


MUTT 


150000 
180000 
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220000 


270000 
330000 
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470000 
560000 
680000 


1000000 (1 uF) 
1500000 
2200000 
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I PEImenS Ions Gets 0.8Max. 1.2570 , 


Unit : mm (inch) (20287 %e5) (.031 Max.) (049 ica) 
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Rated voltage 500V 


MC32 (1210) MC43 (1812) 
A (COG) C (X7R) 
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Capacitance 


Tolerance (%) 


oo! 
3 
Oo 
© 
jad] 
=! 
wD 
Cc 
= 
fat) 
o 
8 
2 
4 
z 
Fre > 
m~ S os 
H+} 3] 
= Oo 
o: 2 q) 
ns NY 


10 (pF) 


NM hwo — ak ok 
N MO ©] a hh 


eT 


Oo © G1 
© NM Oo 


O ON 
—-~ NOOO 


Ly] | | ta) |] | F 
Bee UETTTT TTT TTT it 


HNNNNNNNNE== 


z 
3 
mS) 
$ 
n 
@ 
QO 
(2) 
] 
n 
i 
o 
=—h 
ie) 
= 
O 
Cc 
% 
[o} 
= 
3 
a 
Q 
= 
e) 
| 
n 
S 
=x 
Q 
2. 
ne) 
D 
N 
@ 
.@) 
a 
% 
ie) 
& 
@ 
| 
2 
oO 
n 
i) 
=] 
Qa 
Q 
iy 
B 
Q 
S 
3 
O 
@O 


T Dimensions 540.2 


Unit : mm (inch) (.059+ .008) 
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384 


Multi-Layer Ceramic Ca@pa@cCitOrS mumps 


SR Series 


Small size but high capacitance with various forming and lead pitches. Compatible with radial taping package. 
@Dimensions (ne eiana: 


0.5+0.05 
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: : In picofarads, given by a three-digit number, the first two 
@Product Designation digits are significant digits and the last digit gives the num- 
ber of zeros. The position of a decimal point is identified by 
the letter R. 
Example. 331: 330pF, 472: 4, 700pF, 1R5: 1.5pF, 010: ipF, R75 : 0.75pF 


Series name Shape,Dimensions Capacitance code 


SIR] (214) (5! [Fl (4J0]4) Zl Bl 


_ Rated voltage — ee —temperature characteristics 
Ts [sv 


Capacitance tolerance Packaging specifications 1 dimensions (tor tape—packed models only) 


Characteristic A Pie 4 Box packaging / 6 16+0.5mm 


M Characteristic C 


|Z |+80, — 20%) Characteristic F 


Operating Tempera- Temp. Coefficient or 


OHA ture_Range percent_ Change 
[A [cog —85~ +1250 | 02:20pm | 
re sul +10~+ asc 
LF lysv 


@Packaging 


Code 


58 


Packaging condition Basic ordering unit 
5,000 
2,000 
5,000 
2,000 
5,000 


2,000 


2,000 
2,000 
2,000 
1,000 
1,500 
5,000 
2,000 
5,000 
2,000 


Freee 


Ammo box 


© : Standard Products 
@Packaging specifications (Unit : mm) 


Box packaging | 


| Symbol | P| Po | Pr | Pe | oa | or | fh | ow we Pm fe Po Pe tt 


Dimension] 127 | 127 | aes | eas | os | so] 0 | | |e [15 | [| 10 | 0 | or | 
Froerance] #1 | 209 | 207 | 21a | sos] 21 | 22 | Sy [ 21 | 208 [218 | 208 | wax | toa | 202 | Max 


Sioyoede) swele) s8A27-1}/NIN 


C) 
jad) 
[@) 
ab) 
C2. 
at 
O 
mm } 
os) 


Dimension] 27 | 27 | s1 | eas | os | es [0 ||| 0 [ss | [v0] «olo | 
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Multi-Layer Ceramic Ca@ap@cCitOrS uae 


SR Series | 
@Capacitance range A Characteristic (COG/NPO) 


SR40 


Oo 


27,000 


33,000 
39,000 


386 


@Capacitance range C Characteristic (X7R) 


Sizes 


10,000 
12,000 
15,000 


18,000 
22,000 
27,000 


33,000 
39,000 
47,000 


100,000 
120,000 
150,000 


180,000 
220,000 
270,000 


390,000 
470,000 


560,000 
680,000 
820,000 


1,000,000 


Sioyoede) owes) J8Ae7-IiNIy 


CG) 
g) 
G 
aD 
C2. 
ot 
.@) 
~¥ 
on 
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Multi-Layer CeramiC C@P@CitOrS mummmmse 


SR Series 
@Capacitance range E Characteristics (Z5V) 


10,000 
15,000 
22,000 


33,000 
47,000 
68,000 


100,000 


150,000 
220,000 


330,000 
470,000 
680,000 


1,000,000 
1,500,000 
2,200,000 


3,300,000 
4,700,000 


@Capacitance range F Characteristics (Y5V) 


100,000 
150,000 


220,000 


330,000 
470,000 
680,000 


1,000,000 
1,500,000 
2,200,000 


3,300,000 
4,700,000 
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Multi-Layer Ceramic Capacitors mmm 


SA Series 


Small size but high capacitance and compatible with axial taping package. 


(Unit : mm) 


0.4+0.05 


@Product Designation In picofarads, given by a three-digit number, the first two 
digits are significant digits and the last digit gives the num- 


Symbol Voltage ber of zeros. The position of a decimal point is identified by Symbol Description 
the letter R. 
SOV Example. 381 : S80QF, 472 :4, 7OOpF, 1RS :1.5pF, O10: 1pF, R75 : O.75pF |B | Box packaging 


Rated voltage Capacitance code Packaging specifications 


SIA] (O15) | F) (iToi4l zl fz 
Ce et 


Series name Shape, Dimensions Capacitance — temperature characterisric Capacitance tolerance Inner tape width W. 


wo Te =a zen Wi 
-30~+85 | +22%, —82% +80, —20%(E3) 52mm Wide 


@Packaging 


Cap.Type Packaging type Packaging condition Basic ordering unit 
cn Samm Wide 5,000 

Axial taping : 
26mm Wide 5,000 


© : Standard products 


@Capacitance range SAO5 (50V) 


Pes E (Z5U) F (Y5V) 


@Packaging specifications (Unit : mm) 


10,000 
15,000 
22,000 
33,000 
47,000 
68,000 


12,000 
18,000 
27,000 
39,000 
56,000 
100,000 


pb | Outer demote |B 

pe [teed wire dameter | —oaz008 
Lead wire projection 
Inner tape width 52 ae: 


sioyoede) oiuesa) J9A27-1}/N]N 


C) 
a) 
O 
fab) 
2. 
ot 
=) 
pee | 
ep) 
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Gs Viemory Cards : Circuit Protection Elements Ha 


Memory Cards————————————————3922 Circuit Protection Elements ——————————399 


ROHM’s Custom Memory Cards ~---------------------0 392 
© aa a a a 392 
Product Designation ---------------------------rrrrrrrrrrrrrrrrrr rr 393 
IMASIK | ROP eerste ca acer areracearnah aseasnaesseeat ston, 393 
OP OM eee ar ae renee re 394 
Oil aaa i oe eae a ee a aa 394 
SRAM Hise See ace erence ge ee 394 
a i a a a a a 394 
DAIMIOISION NS 55 575 So reese ahas saat ese eee sponses 395 
Full Size 68Pin (PCMCIA Specification ) ~---------------------~ 396 
Half Size 40Pin (Z Series) ----------------------------- er 396 
Half Size 40Pin (Y Series) ~~ 397 
Full Size 4OP In ---------------nnnnennen rrr 397 
PM eo 5) | ac aaa a 398 
Full Size 68Pin (DRAM) ~------------------7rrrrrrrrr 398 


391 


392 


Memory Ca@rdCS puupee 


Various high quality memory cards from ROHM products 
ROHM offers many series of memory cards so that you can select specific memory card that best matches your system 


requirements , including size <full, 2,//3 and half sizes> They have excellent environmental resistance, meaning that the 


cards can be used under severe temperature, humidity and dusty conditions. The cards can be plugged in/out many times 


and boast fast access time. The SRAM cards are equipped with source voltage detector which assures the data to be 
retained by the use of internal backup battery. 

@ROHM’s Custom Memory Cards 

ROHM also offers custom memory cards. These function-intensive memory cards are developed in the sequence shown below. 
A variety of functions and configurations can be readily customized to cover the extensive needs of both consumer and 
industrial applications . 


NO 


Determination Software Layout YES 
rmi 
Gai 


Customer 


Meeting to discuss Development Design : Circuit 
specifications IC 
na = 
Estimation-Evaluation Development program 
of specifications (development period, 


(Unit price, development prototype, mass pro- 
cost, schedule, etc.) duction schedule) 


Join operation 


@Line Up 


Full Size 
MASK ROM | Full Size 
(PCMCIA) 
Half Size 
(Z) 
) 


Memory Capacity (Byte) 


nn een 1s || 
Kurd Lass ais cs A A OB 
Oe (nn 
ee am 
ee 
eee 
rate leme ene oer) = em 
ssefeelomeeme, | ||| 
Note:1.*k Under development 


-2.Model name subscript :MG=no attribute, MH=8K-byte attribute, Ml=attribute “FF” returned. 
3.Model name subscript :SE=attribute 5 bytes fixed, SF=attribute 5 bytes fixed, SH=attribute 2 Kbytes, SJ=attribute FF returned. 
4.With FAX function (class 2) 


Oo 
ror) 
oe 
for) 


Full Size 
aM (PCMCIA) 
Full Size 
(PCMCIA 
Half Size 
FLASH 
2/3 Size 45 


Full Size 
Half Size 
DRAM 

Full Size 4 
Half Size — 
(PCMCIA) 
SRAM 
Half Size 
(Z) 


16/8 


16 


iS iN 
ra ro) ro) 
aD —_k 
S[saifs[slele. 


Full Size 
(PCMCIA Rel 2,type li} 


Bn 
oO 


@Product designation 


Prefix 


C i— 


I caer a: Nace, SE 


Capacity of memory Physical size 


68pin 3.8mm thickness Full size. 
40pin 3.3mm thickness Full size. 


40pin 3.3mm thickness Half size 


40pin 2.2mm thickness Half size 


Use the letter “F” to 
represent 100K Byte 
in a range below 10M Byte 


@MASK ROM 


45pin 2.1mm thickness 2/3 size 


Electrical specifications 


Standard specifications 
Custom specifications 


Type of memory 


| MS MASK ROM 
Hae | OTPROM EPROM 
EEPROM FLASH 


Application Capacity (K Byte) Data width (bit) Access Time (ns) 


68 Pin 
PCMCIA 


downward 


Full size 
* Video game programs 


* Program memory 
(spread sheet, 
word processor,etc.) 
for PCs and 


compatible 


hand-held computers. 
and data. 


* Dictionaries 

* Educational software 

* Font card for typewriters 
and printers. 


68 Pin 
PCMCIA 
Release2 


Full size 


Half size 
Z Series 


Notes :1.s’Under development 


RC-5 12J-MG 
RC-5 12J-MH 
RC-5 12J-Ml 


RC-MO1J-MG 
RC-MO 1J-MH 
RC-MO1J-Ml 


RC-F 15J-MG 
RC-F 15J-MH 
RC-F 15J-Ml 


RC-M0O2J-MG 
RC-M02J-MH 
RC-M02J-Mi 


RC-MO3J-MG 
RC-MO3J-MH 
RC-MO3J-MI 


RC-M04J-MG 
yx RC-MO4J-MH 
v7 RC-MO4J-MI 


RC-MO8J-MG 
hw RC-MO8J-MH 


16 200 | 
eRC-MO8J-MI 


8/16 250 
RC-MO4J-MB | 4096 | 
ACMOSIME i 


2.Model name subscript :MG=no attribute, MH=8K-byte attribute, Ml=attribute “FF” returned . 
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Memory Cards 


@OTP ROM | 
Application Capacity (K Byte) Data length (Bit) ‘Access time (ns) 


@FLASH 


Sage ee 
poner |S 
ROS RIF 


* Program. memory 
for parsonal 


computer, hand 68 Pin 
esc etc Full size PCMCIA: 
a Release 2 


* Electronic clinical 
charts 


68 Pi RC-MO 1J-EF 1024 
* Image memory in 
for electronic Full size PCMCIA: | RC-MO2-EF | 
still cameras Release 2 


* Hard disc 
alternative for PCs. 
* Memory for 
electronic 
musical instruments. 
* Control program 
data storage 
for industrial 
equipment 


Halt size RC25ez—B | 
Z Series 
RC-MO1Z-EB 1024 
| RC-128W-EB 
2/3 Size 45 Pin 200 
RC-256W-EB 
Note :1.sxUnder development 


@SRAM | | 


AC-064i-SF 
* Floppy disk 68 Pin RC-256J-SF a 
alternative for PCs. , PCMCIA: 
information RC-MO1J-SF 1024 
storage for 
POS terminals. 1536 
storage for 
oscilloscopes . RC-0322-SB i ae 
AC-2567-S8 
Note:1.* Under development 


2.Model name subscript :MG=no attribute, MH=8K-byte attribute , Ml=attribute ‘FF’ returned. 


@DRAM 


RC-M02J-DB 
Full Size 68 Pin RC-M04J-DB 
* Additional storage RC-MO6J-DB 


* Temporary storage | 
for facsimile. Y Series 


* Memory for Printer 
Full Size 40 Pin 


Note:1.Verify attribute for model with subscript “DB”. 


imensions 


@D 


M 


lox 
Nn. 
~ 
io 
& 
< 
Y 


‘Memory Cards 


@Dimensions and Pin Disposition 
Full Size 68Pin (PCMCIA Specification ) 


(Unit : mm) 


SF/SJ Attribute information 


SF Oh h 


01 Device information at the next address 


85.6+0.2 


arc | 2h FFh | No other attribute information 
= Re 3.30.1), 61h | Memory:SRAM, Access time:250ns 
v P=|.27X33=41..91 6h XXh_ | Memory capacity 


1.27 


Pin No.34 r= Pin No. | 


End of device information 


8h FFh 
[si [on [FF [Ne toute infomation 


Half Size 40 Pin (Z Series) 


P=| X 39=39 


1 


t_] LJ 
Pin No. j Pin No.40 


@Dimensions And Pin Dispositions fait ia) 
Half Size 40Pin (Y Series) | 


| nes 
2 a 


Full Size 40Pin 


85.6+0.2 


Memory Cards 


7 (Unit : mm) 
2/3 Size 45Pin 


64.5+0.3 


Full Size 68Pin (DRAM) 


85.640.2 


ct 


P=|.27X33=4! 91 


27 Pin No. | 


Pin No.68 7 “Pin No.35 


Symbol 
N.C | 

CAS11- 

CAS 10- 


0 
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a 
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oO 
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[Pin No. | 
| 20 
| 22 | 
Ag 
| 4 
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| 26 
ae 
Eee 7 
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Circuit Protection Elements sssissanieetenasaeieie maaan 


@ROHM’s Circuit Protection Elements | 
ROHM overcurrent protection elements are in lightweight, small package, offering low internal impedance against rated 
current, but high resistance against cut off current. They positively protect semiconductors such as ICs, LSls, 
transistors when current is going to exceed the operating value due to overload or short circuit. 


@Features 

1) Sharp and stable cutoff response 

2) Small voltage drop thanks to low internal resistance 
3) Heat resistant 

4) Small size 

5) Can be continuously used at the rated current. 

6) Better temperature characteristics 

7) Surge resistant 

8) UL approved (UL approval No. E107856) 


@ Application 
Overcurrent protector 


a 


3.840.5 | 3.4 


0.45+0.1 


Taping version is available 
with pitch size 5.0mm 


Susy] UOIa}OL4 Nd! 
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@Electrical Characteristic Curves 


Fig.5 ICP F/N15 Fig.6 ICP F/N20 Flg.7 ICP F/N25 


Flg.4 ICP F/N10 
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CUTOFF CURRENT a 


Fig.9 ICP F/N50 Flg.101cP F/N70 


Fig.8 ICP F/N38 
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CUTOFF CURRENT :(A) 


HE ‘i : 
ee : 


(7998S) :3WIL 440LNO 


0.001 


TL UA ITT 
UE EIT 
LL ITT EIT 
ML IME TAT 
TT I 


CUTOFF CURRENT :(A) 
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Fig.12ICP $0.7 Fig.13ICP $1.0 Flg.141cp $1.2 


Flg.11 icp so.5 
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Fig.151cP $1.8 


Technical bulletin showing detail data 


These figures show typical 
available on request. 


cutoff characteristics. 


18 


MT IME IIT 
|| 
/; 


16 


14 


CUTOFF CURRENT :(A) 


EY MTA ETT 

UAT ITE IT 

He A 
TUS Ab Hl 
HS ee 
TT 
CCITT 


S 


. (99S) :3WIL ssOLNO 


12 


io 


Ol 


On 
EAT 
AAMT 
ATE ATT ATT 
MET 
HCE SET TELAT); 
We 
moc AT 
MUTE TTY MTT 


S 


(98S) :3WIL =4sSOLND 


0.001 
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@Packaging Specifications 


6.35+0.5 [2.7+0.5 


(Unit : mm) 


0+0,5 5.2Max. 


16.040.5 


dati 
6.35+0.5 
bal 


(Unit : mm) 
ICP-S Taping (TM) 


fret SSS~«*r 
2.0 


10.0+1.0 


$178.0+2.0 


@standard/sub-standard product ordering unit 


HOPE code | ROPN code tro 


ICP-S 


Part No. Part No. Pat No. | Base onlerig unit Gea) 
ICP-NIO Torsos SSCS 
FO Fo 
rcero0SSSCS~sS SN rersioSSSCSC~‘“~*~*~sCC 
rors SSSCSC~sSC rersiz.SSSC~C~sC 
oe eis Se 

a or persasSSSSC~ 
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Sales Offices 
ROHM ELECTRONICS (oivisioN OF ROHM CORPORATION) 


Nashville Headquarters 


3034 Owen Drive Jackson Business Park Antioch, TN. 37013 U.S.A. 


TEL:(615)641-2020 FAX:(615)641-2022 


ROHM CORPORATION REPRESENTATIVES 


ALABAMA (GA, KY, MS) 
Strategic Marketing @ Huntsville(205)464-0490 
ARIZONA (NM) 

R.J.Marketing e Tucson(602)770-1783 


CALIFORNIA (NV) 

Get Sales @ Cupertino(408)725-8384 

Eltec Enterprises e Dana Point(714)493-7003 

Eltec Enterprises e Diamond Bar(714)861-4779 

Eltec Enterprises e Thousand Oaks(805)492-3017 

CANADA 

Cartwright-Southall Assuciales e@ Hamillon, Ontario(416)528-0294 
COLORADO (WY, UT) | 

A5 Company e Parker(303)841-3651 


FLORIDA (PR) 

Sales Engineering Concepts e Deerfield Beach(305)426-4601 
Sales Engineering Concepts e Altamonte Springs(407)830-8444 
Sales Engineering Concepts e Puerto Rico(809)841-4220 
ILLINOIS 

Hopewell Associates @e Lake Bluff(708)234-3310 


INDIANA (OH) 
Schillinger Associates, Inc. @ Kokomo(317)457-7241 


MARYLAND (VA, NC) 
Strategic Marketing @ Raleigh, NC(919)847-7972 


MASSACHUSETTS (VT, NH, RI, ME) 
Cycle Sales @ Harvard(508)456-6868 


ROHM GROUP 


EXAR CORPORATION 

222?, Qume Drive, San Jose, CA 95131, USA. 

P.O.Box 49007, San Jose, CA 95161-9007 

TEI :(408)434-6400 TWX:910-339-9233 FAX:(408)943-8245 

ROHM CORPORATION 

2150, Commerce Drive, San Jose, CA 95131, U.S.A. 
TEL.:(408)432-0500 TWX:910-338-2116 FAX:(408)434-6444 

EXEL MICROELECTRONICS (DIVISION OF ROHM CORPORATION) 
2150, Commerce Drive, San Jose, CA 95131, U.S.A. 

TEL :(408)432-0500 TWX:910-338-2116 FAX:(408)434-6444 

ROHM ELECTRONICS (oWIsiON OF ROHM CORPORATION) 
3034, Owen Drive, Jackson Business Park, Antioch, TN 37013, U.S.A. 
TEL:(615)641-2020 FAX:(615)641-2022 

XETEL CORPORATION. 

8100, Cameron Road, Suite 150, Austin, TX 78753, U.S.A. 
TEL:(512)834-2266 FAX:(512)834-9250 

ROHM INDUSTRIA ELETRONICA LTDA. 

Rua Alessandro Volta, 111-Brooklin-SP, Brasil 

TEL:536-9211 TLX:1157806 FAX:241-3382 

ROHM AMAZONIA ELETRONICA LTDA. 


Av. Djalma Batista, 1111 C Bairro Nossa Senhora das 
Gracas-Manaus AM, Brasil 
TEL:(092)232-4777 FAX:(092)232-2742 


ROHM ELECTRONICS GMBH 


Muhlenstrasse 70, 4052, Korschenbroich 1, Federal Republic of Germany 
TEL:(02161)61010 TLX:852-330 FAX:(02161)642102 


ROHM ELECTRONICS (U.K.) LIMITED 


Whitehall Avenue, Kingston, Milton Keynes, MK10 OAD, United Kingdom 
TEL:(0908)282-666 FAX:(0908)282-528 


ROHM KOREA CORPORATION 
371-11, Karibong-Dong, Guro-ku, Seoul, Korea 


¢ Specifications subject to change without notice for the 


purpose improvements. 
¢ Current specifications in effect as of Oct. 1, 1993 


MINNESOTA (North IL, WI, IA, ND, SD) 


Hopewell Associates @ Lakeville(612)469-3222 


NEW YORK CITY (North Nu, Fairfield City CT) 
Radix, Inc. @ Springfield(201)467-4970 


NEW YORK (Except NY City, W. PA) 
Quality Components, Inc. e Manlius(315)682-8885 
Quality Components, Inc. @ Buffalo(716)837-5430 
Quality Components, Inc. e Rochester(716)342-7229 


OREGON (ID) 
Components West, Inc. e Beaverton(503)642-9110 


PENNSYLVANIA (E. PA, S. Nd, DE) 
ELF Sales Company e Prospect Park(215)534-3340 


SOUTH CALIFORNIA (GA) 
Strategic Marketing e@ Duluth(404)381-7430 


TENNESSEE (NC, SC) 
Strategic Marketing e Jonesboro(615)753-5518 
Strategic Marketing e Nashville(615)883-7882 


TEXAS (LA, OK, AR) 


Sage Marketing e Austin(512)335-0300 
Sage Marketing @ Spring(713)320-9206 


VIRGINIA (MD, DC, NC) 


Strategic Marketing @ Raleigh, NC(919)847-7972 
WASHINGTON (BC, W. MT) 
Components West, Inc. e Redmond(206)885-5880 


TEL:855-7101~6 TLX:23205 FAX:864-9343 
ROHM - WAKO (MALAYSIA) SDN. BHD. 


Lot 58, Jalan 26/6, Hicom Industrial Estate, 
40000 Shah Alam, Selangor, Darul Ehsan, Malaysia 
TEL:(03)5111313 FAX:(03)5111118 


ROHM - WAKO (KELANTAN) SDN. BHD. 


Lot 1320, Kaw Perindustrian, Pengalan Chepa II, Padang Tembak, 
16100 Kota Bharu, Kelantan, Malaysia 
TEL:(09)735500 FAX:(09)735540 


ROHM APOLLO ELECTRONICS (THAILAND) CO., LTD. 


102, Navanakorn industrial Estate, Moo 20, Tambol Kiong-Nung, 
Amphur Klong-Luang, Patumthani 12120, Thailand 
TEL:(02)529-0777~82 FAX:(02)529-0775,/6 


ROHM ELECTRONICS PHILIPPINES, INC. 


People's Technology Complex, Carmona, Cavite, Philippines 
TEL:(63)10-9008/9 FAX:(63)10-9025 


ROHM ELECTRONICS (H.K.) CO., LTD. 


Room 1205-6, Tower 1, Silvercord, 30, Canton Road, Tsimshatsui, 
Kowloon, Hong Kong 
TEL:3756262 TLX:37503 FAX:375897 1 


ROHM ELECTRONICS CO., (SINGAPORE) PTE. LTD. 
140, Paya Lebar Road, #06-10/11, A-Z Building, Singapore, 1440 

TEL:745-9326 TLX:26648 FAX:747-0463 

ROHM ELECTRONICS INTERNATIONAL PTE. LTD. 
750E, Chai Chee Road, #08-01/02, Chai Chee Industrial Park, Singapore, 1646 
TEL:444-3488 TLX:20666 FAX:444-4988 

ROHM ELECTRONICS TAIWAN CO., LTD. 


Taipei Head Office/11F, NO.6, Sec.3, Min Chuan E. Road, Taipei, Taiwan, R.O.C. 
TEL:(02)500-6956 FAX:(02)503-2869 

Kaohsiung Sales Office/12F-9, Chi-An Building, 472, Chung-Shan 2nd Road, 
Kaohsiung, Taiwan, R.O.C. 

TEL:(07)281-8214 FAX:(07)281-8210 


¢ Please discard Edition '93-2nd of the Short Form Catalog 


(No. 3591). 


Excellence in Electronics 


ROHM CO., LTD. 

Head Office 

21, Saiin Mizosaki-cho, Ukyo-ku, Kyoto 615, Japan 
TEL:(075)311-2121 . FAX:(075)315-0172 

Tokyo Branch 

3-14-31, Takanawa, Minato-ku, Tokyo 108, Japan 
TEL:(03)3445-5321 FAX:(03)3445-5360 


